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Compounds and methods for the identification and/or validation of a target 



(57) The present invention is relatedto a compound, 
preferably 1 4 to 30 nucleobases, preferably 1 7 to 23 nu- 
cleobases and more preferably 17 to 21 nucleobases in 
length, targeted to a nucleic acid whereby the nucleic 
acid is heterogeneous nuclear RNA (hnRNA). The 
present invention is also related to a method forthe iden- 
tification and/or validation of a target wherein the target 
is part of a tumor suppressor related pathway compris- 



ing the following step: 

a) applyingto an expression system afunctional ol- 
igonucleotide wherein the functional oligonucle- 
otide is specific for an mRNA encoding the tumor 
suppressor. 
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elucictotion of the mo.ecu.ar mechanism 

ecules and the evaluation of said target mol ^ o ^ r ^ , n many cases such drug candidates are 

also as target, is available, drug candidates ^^^^^^J^^ Also the use of combinatorial 
members of a compound library ^^^^^ T ^^^Z^ compound libraries, though 

;re?r l8 ^ 

currently applied for target identification md t t ^^^ octout mice . A siZ eable number of all knockout mouse 
[0003] One approach for identifying targets J Mh. because of redundant gene function. In 

expression in normal versus tumor cells. HoweveUumor cells indirect an d the result of 

dation of targets which are functionally linked to ^• u PJ~^ a _ Jta was t0 provioe a method for identifying/ 
regulated or influenced by tumor suppressors^ nrefera blv 14 to 30 nucleobases, preferably 17 to 23 

o is heterogeneous nuclear RNA(hnRNA). ^ mBOUn d oreferablv 14 to 30 nucleobases, preferably 17 to 

5srf?J?s» p^ ed emb< ' dlmen, 01 bo,, ' ^ ,he ^ wen " ,c, ^ de r,nkage s a phMp '"" 

rothioate linkage. O | laon ucteotide comprises at least one modified sugar moiety. 

where^^niCerted deoxy abasics or similar modifications 

55 n represents 2'-0-methyl ribonucleotides ; 

N represents phosphorothioate-linked deoxynbonucleotides , 
subscript p represents phosphodiester linkage, and 
subscript s represents phosphorothioate linkage. 
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subscript x represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 

[00211 In a third aspect the problem is solved by a composition comprising a compound according to the present 

TZZZtoZo, comprising contacting said ceiis or tissues preferably in vitro, with a compound 
accordinq to the present invention so that the expression of the gene is inhibited. . . . 

in a preferred embodiment the mammal is selected from the group comprising mice, rats, guinea P ,gs, han> 

Sand M least on'e exon for the design of a compound targeting said gene, whereby the compounds an functional 
the following step: 

a) applying* an expression system afunctional oligonucleotide wherein the functional oligonucleotide is specific 
for PTEN hnRNA,. 

[00261 in a seventh aspect the problem is soived by a method for the identification and/or validation of a target 
comprising the following step: 

a) appiyingto an expression system afunctional oligonucleotide wherein the functional oligonucleotide is specific 

for PTEN mRNA. 

[00271 In an embodiment of the sixth and the seventh aspect of the present invention the target is part of the PI3K/ 

[Sl'^Smbodiment of the sixth and the seventh aspect of the P^ p ^ *^ * ^ 
pathway which is selected from the group comprising the Akt related pathway, the EGF-related autocrine loop and the 

m Another embodiment of the sbcth and the seventh aspect of the present invention the targetis involve^ 
{^pathogenetic mechanism of a disease or condition selected from the group compnsing glioblastoma, prostate 
cancer breast cancer lunq cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 
[0030? tf P S embodiment of the sixth and the seventh aspect of the present invention the target ,s involved 
nTbtologiil process selected from the group comprising proliferation, cell survival, migration^ apoptosis. stress s,g- 
naHint -tasLs, anoikis, ce.l attachment and processes signalling through «°»™^£«*. target is 
[00311 In a further embodiment of the sixth and the seventh aspect of the present 'T^^^^Ef^ 
selected from the group comprising transcription factors, motility factors, cell cycle factors, cell cycle inhibrtors, en 
zymes, growth factors, cytokines, and tumor suppressors. 

^0321 In a preferred embodiment of the sixth and the seventh aspect of the *T!"rT^£Z2E^ 
suppressor and wherein the tumor suppressor is selected from the group compnsing landscapes gatekeepers and 

P033^ ke, m an even more preferred embodiment of the sixth and the seventh aspect of the present invention the method 

^XTth'e^lon pattern of the expression system upon application of the functiona. oligonucleotide 
with the expression pattern of the expression system under control condmons. ... m . urther eXDression 
[00341 in another embodiment of the sixth and the seventh aspect of the present ,nvent,on ^ 
modifying agent is applied to the expression system, the expression pattern of the expression system is detected and 
the exDression pattern is compared to the expression pattern generated upon steps a) and/or b). 
mTT^SS erSment of the sixth and the seventh aspect of the present invention the expression mod- 

ifying agent is a functional oligonucleotide. avnrae . |ftn mr >Hifvina 

[^6] in a further embodiment of the sbcth and the seventh aspect of the present ^ 

agent s modifying the expression of a second target, preferably a target a. described in the above paragraphs , 

[0037] in a preferred embodiment of the sixth and the seventh aspect of the present invent™ the second target . 

^SSf - the sixth and the seventh aspect of the present invention the target is the molecular 
target of PTEN, preferably of PTEN acting as a tumor suppressor. 
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KgJ TpX • ™* W-es=o, related pathway compheing th. following atop. 

a) aop^ag.0 anexpreeslon syetem a ^a, 0.^*^0 clonal o,lgoau=, M «* la spao»Tc 
IcVhnRNA of a tumor suppressor, preferably th. noh-eodmg pah thereof, 
uuum tn.nlnmasoecttheprauemiesotvedbyamethodlor^ 

for an mRNA encoding the tumor suppressor invention the target is involved in the patho- 

5 sssssssssssss 

" ^hog me expression pahem o, me expression system *-£-*•» - - *— 
« w»h the expreslon pattern of tha expression a further expression modifying agent 

so agent is a functional oligonucleotide. t invention the expression 

SSmT. «* aspect ma pr*lam undoing *. presem Mention wae so*ad by an antfcense 
35 selected from the group comprising 
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B ugaacugC s T s sA s sG s sC $ sC s sT s sCs s T s sggauuug B (SEQ ID No. 1) 
B uggacaaC s sA s sA s sG s sT s sG s sT s sC s sAsaaacccu B (SEQ ID No. 2) 
B g gaaaccT s sC s sT s sC s sT s sT s sA s sG s sC s scaacugc B (SEQ ID No. 3) 
B uguugcaGssAssAssGssGssTssTsSCssAsuuccugu B (SEQ ID No. 4) 
B cuuccgaGssAssGssGssAssGssAssGssAssacugagc B (SEQ ID No. 5) 
B ccacaaaCssTs.GssAs.GssGssAs.TssTssgcaaguu B (SEQ ID No. 6) 
B ucugacaCssAssAssTssGssTssCssCssTssauugcca B (SEQ ID No. 7) 
B aaggaggAssGssAssGssAssGsAsTssGssgcagaag B (SEQ ID No. 8) 

B guccuuuCssCssCssAssGssCssTssTss^sacaguga B (SEQ ID No. 9) 
B cuggaucAssGssAssGssTssCssAssGssT^gguguca B (SEQ ID No. 10) 
B ucuccuuTssTssGssTssTssTssCssTssGssCuaacga B (SEQ ID No. 1 1) 



B ugaacugC t sT s sAssGssCjsC$sT s sC$sT s sggauuug B (SEQ ID No. 12) 
B ugcugauCssT^sQsA^sQsAMsSaagguuc B (SEQ ID No. 13) 
B acuuugaT s sG s sT s sC,sAssC J sC l sA s sC s sacacaggB (SEQ ID No. 14) 
B uggguccT s sG,sA s sG s sT s sT $ sG s sG s sA s sggaguagB (SEQ ID No. 15) 
B cuucaccT $ sT s sT $ sA $ sG,sC s sT s sG s sG s scagacca B (SEQ ID No. 16) 
B ugccacuG s sG s sT $ sC s sT s sG s sTsSA s sA s succaggi B (SEQ ID No. 17) 
B ucucuggTssCssCsTjsTsSAAssCssTsSTsSCcccaua B (SEQ ID No. 18) 
B ucgucuuQsAssQsTssTsSAssCsCssCssauugguc B (SEQ ID No. 19) 
B gucuuucT s sG 5 sC s sA 5 sG s sG s sA $ sA 5 sA s succcaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic, positions 1 through 7 and positions 17 through 23 f /^^y'^*^. 
cleotides and are phosphodiester -linked, positions B through 17 are phosphorothioate linked, posfons 8 through 16 
are desoxynucleotide6, position 17 is a ribonucleotide; 

B g I u,c s cuuuC t C,CsA t G s CsT t T J T 5 acag s u s g s a B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are 2^0-methylated ribonucleotides, positions 8 ^through 
16 are desoxynucleotides, positions 17 through 23 are 2'-0-methvlated ribonucleobdes, posrt.ons 1 through 4 
phosphorothlte linked, positions 4through 8 are phosphodiester- -linked ^"^""^S^ 
ate -linked, positions 17 through 20 are phosphodiester- linked, and positions 20 through 23 are phosphoroth,oate 

linked and 
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n tcvn m No 50 also referred to herein as 
B agaccaCAAACTGAGgauugc B (SEQ ID No 

huPTEN:l686L2l), 

^ o /cph TD No 51, also referred to herein as 

B agacgaCTAACTCAGcauugc B (SEQ ID no ai. 

huPTEN:1686L21 4MM), 

. „ /cpn in No 52. also referred to herein as 

B cccuuuCCAGCTTTAcaguga B (SEQ ID mo 

huPTEN:1420L21). . 

n /cpo ID No 53, also referred to herein as 

B ccguuuGCACCTTTAgaguga B (SEQ iu *° - 

huPTEN:1420L21 4MM), 

B aagcagCAAAGTCCTaagcg B (SEQ ID No 54, ..so referred to herein as huPTEh . mtron) 
B c^-TOGGCTOTAuuu^ B (SEQ ID No 55. *. referred » herein - huPTEN ,n«o„>. 

[0048] Itistobenotedthatanyofthenu^ 
herein^re preferably^ 

closed herein. , . . the nresent invention is solved by a method for the generation 

the following steps: 

^eo»*^.or«»^or th o mB NAo,.^ W p re sso,p* 

erably PTEN, 

b) modifying the initial functional oligonucleotide, and 
system. 

,00521 lnarothec»nb(>dlmeot(>lthet»elvstha8(«tolthepre»ra.n 

any ot the inventive antlsense oBgonuctertidM. . tl0 „ te M hred by a method lor the screening 

[oLl in » thirteen* »P~> the probtem ^JST**! a «« atippressor M pathway or pan 

PTEN. 

, ■ Esassssssssssasa • • 
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thirteenth aspect of the present invention. 

[0054, The present invention is based on the surprfcin g find « 

prefeibly by a specie interaction such as by to the exon part, the 

(hnRNA). it is within the scope of the present Mention that the targeting compound is 

jars seas- ■— — - r:r:st^KS 

Suchinteractlonn^^ 

or reversed Hoogsteen hydrogen bonding bebveen, 

complementarity is not nec^^ 

mustbesuch as to allowunderthe particular cond^^^^ 

and the target nucleic acid. Specific .nteract.on ortargefong » thus * t0 cause a , oss of 

target nucleic acid this interferes with the norma ^^^^^ non-specific binding of the 
utiSy. On the other hand a sufficient f^^J^JJ^ "n^ich specific binding is desired, i. .. under 
compound to non-target nucleic acid ^^^^^^ invivo assays or therapeutic or diagnostic 
physiologic* conditions in the case of in wo ^^«S?JS Z assa™ are performed, 
treatment, and in the case of in vitro a ssays ^ n l J^^tS^^fc do not exist as free RNA molecules. 
[0056] Nascent RNA and mRNA .ntermed.ates in th > nuclei of transp0 rted into the cytoplasm. 
From the time nascent transcripts first emerge f 7™*^ euicaryotic cells as histones. 

tney are associated with an * u ? dan ^ heterogeneous ribonucleoprotein 

These proteins were first charactenzed as be.ng the ^apr prate. P to mRNA precur . 

particles (hnRNPs), which contain heterogeneous ^^^^^Smm In connection with the present 
sors ( P re-mRNA) and other nuclear RN As of ^ U "^ precursor RNA out of 

r^n^^ to yie,d mRNA (Lodish - Ba ^ ore ' Berki 

hereof, of a nucleic acid molecule which is preferably to * ^3SLS*Q as disclosed herein. As will 

gene may thus be targeted by the inventive compou ds .n v T^J^™ usin 9 g a f unctiona , oligonucleotide 
beoufiinedinthefolbw^ 

or a functional polynucleotide such as an nse °^^^ means any antisense oligo- 

from such genomic nucleic acid. tamP tin a this heteroqeneous nuclear RNA may be either 

, [005B, 'tiswrthinthepresentinventl^ 

an anfeense oligonucleotide ora nbozyrne °; RNA '* h ™^ 

[0059] Using hnRNA and more preferably intron RNA ^J m nas not been taken into con- 

tors clearly depart from the approach pursued so fa ""^^ 

siderafionasapossibletargetforfunctionalongonu^ ^ m atarget , n vlew 

45 since intron RNA is non-coding it is generally ™" e * a ^ oligonucleotide^), of which atleast 

of this the finding of the present inventors was very «2J?^in2SI^«laof^L. of mRNA 1Mb. 

some trigger RNAseH activity, on intron sequences could ^J^T^L^ about u t0 3 0 nucleobases, al- 

[0060, tt is within the present invention that the a ^^^ G ^£Z. A shorter compound, i. e. 

Uh, in principle, the nucleic acid fon.^ 
so comprisinglessthan8nucleobases,rsratherunlikeiytoexniDiiineaH » rt he hnRNA isto be targeted, compound 

having less than 14 nucleobases may be ^.^^^^ n Sobases is most preferred, 
cleobases. A length of 1 7 to 23 is more preferred and a length of t to , 21 nuc. nucleobase s. This may 

specific interaction with other compounds. 
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[0062] Irrespective of the particular use of the compound according to the present invention said ^po u nd may be 
further modified such as by incorporating a label. Typical labeling may be conjugat.cn of an enzyme to the compound 
So ^labeling of the compound. Other labeling techniques such as non-radiolabeling are also known to the one 
Sed for example, described in Ausubel et a.. (Ausubel, FM. et a,. (eds)(1 988, Current protocols ,n 

molecular biology. New York, Published by Greene Pub. Associates and W.ley-lntersc.ence : J^Wiley, 
mm Itisalsowithinthepresentinventionthattheinventivecompoundmaybedesignedsu^^ 
oligonucleotide according to the second and third antisense oligonucleotide generation as des cnbec ne^n . 
[0064] Basically,theuseofnudeicacl«fesuchaspo^ucleotldes1orthe ro 

s known in the art as well as their use for therapeutic and non-therapeutic purposes. For niustrat.cn purposes but not 
o ml ptoses it b referred to the following publications in relation to the use of antbense 
SsclosurJSIlchlslncorporatedhereinby i-~|B«~^^ BBn ^^^^2S 
2001 A P r;2(4):574-80; N KC, Wall* AE, Lee CH, De Menezes DL, Sartor J, Dragowska WH, Mayer LD GMrfM 
2 modu a ti n with G3139 antisense oligonucleotide on human breast cancer cells '^^^^^ 
protein expression, Breast Cancer Res Treat 2000 Oct;6*(3): 199-21 2; Schlagbaue^^ 
E Walterina S Moll I Wolff K, Pehamberger H, Jansen B., Bcl-2 antisense oligonucleotides (G3139) inhibit Merke 
IXSSi mice, J Invest Derate,. 2000 Apr;11 4(4,725-30 Cotter FE A^se- therapy o 

hematologic malignancies. Semin Hematol. 1999 Oct;36(4 Suppl 6,9-14; Tamm Dorken B. Hartmann ^Q^ntisense 
therapy in oncology: new hope for an old idea?, Lancet 2001 Aug 11 ;358(9280):489-97; Yuen AR Hatee J Fisher 
GA, Joimlund JT, Geary RS, Kwoh TJ. Dorr A, Sikic Bl., Phase I study of an 

C-alpha (ISIS 3521/CGP 64128A) in patients with cancer. Clin Cancer Res. 1999 Nov;5( 11)^357-63. Nemuna,t,sJ. 
Holmlund JT, Kraynak M, Richards D. Bruce J. Ognoskie N, Kwoh TJ, Geary R, Dorr A Von ^ ^SESiSi 
Phase I evaluation of ISIS 3521 . an antisense oligodeoxynuc.eof.de to protein k.nase C^phaJ n, ^^^^^ 
cancer J Clin Oncol. 1999 Nov; 17(1 1,3586-95; McKay RA. Miraglia U, Cummins LL, Owens SR. Sasmor De !" 
^^ Characterization of a potent and specific cla ss of antisense oligonucleotide inhibitor of hurnanj pi^n kinase O- 
aloha expression JBMChem. 1999 Jan 15;274(3):1715-22; Dennis JU, Dean NM, Bennett CF, Gnffith JW, Lang CM 
wS^ 

orotein kinase C-alpha Cancer Lett. 1 998 Jun 5;128(1,65-70; Dean N, McKay R, M.raglia L. Howard R, Cooper S. 

S£Sft»£r L. Zie. R, Geiger T. Muller M. Fabbro D., Inhibition of growth of 

in nude mice by an antisense of oligonucleotide inhibitor of protein kinase C-alpha expression C ^Re^ ^^996 Aug 

1-56(15,3499 507; Dean NM, McKay R.. Inhibition of protein kinase C-alpha expression in mice after ^em «admm 

sVraionofphosphorothioateantisenseoligodeo^ 

S ] Functional oligonucleotides as disclosed and used according to the present invention may also be nbozymes^ 
Ribozymes their design and general use are known to the one skilled in the art and described, e.g., in Methods in 

Press Inc Totowa New Jersey 1 998; more particularly the chapters Methods for Treating HIV by Gene Therapy using 
™ ^ Eric M. Poe'schia. Ma'ng Yu, Mark C. Leavitt and Flossie 

Ribozyme-Mediated Cleavage of Hepatits B Virvs RNA by Fritz von Weizsacker. Hubert E. Bfcm, and Jack FL Wands 
T^ulspecificDeliveryofan^ 

Kashani-Sabet; Anti-c-eib-B-2 Ribozyme for Breast Cancerby Tosh *a Suzuki, Lis a D Curcio, Jerr, Hta. and Moham- 
med Kashani-Sabet; Ribozyme-Mediated Inhibition ol Cell Proliferation: A ^^^^^^^ 
peuticRibozymeby Thale C. Jarvis. Dennis Macejak, and Larrz Couture; and Ribozyme-Mediated Downregulation of 
Gene Expression in Transgenic Mice by Shimon Efrat. 

[0066] Functional oligonucleotides as disclosed and used according to the present 

RNAi. its design and general use are known to the one skilled in the art and described, e.g.. in WO 00/44695 und WO 

[0067] 64 The basic structure of the functional oligonucleotides and compounds according to the prese rt invention and 
Lore parttoularly the antisense oligonucleotide(s) as used in connection with the *^ present 
invention are, among others, described in US patent US 5,849.902 (Arrow. A. et al.) issued on December 1 5, J998 
andUSpatenUS5,989.912(Ar ro w,A.etal.^ 

hybridise to and inhibit the function of nucleic acid such as an RNA. typically a messenger RNA, M 

H RNase H is activated by both phosphodiester and phosphorothioate-linked DNA h Ho ™^ 

DNA is rapidly degraded by cellular nucleases and. with the exception of the P^™* i0 *^ ^her wo'ds 

resistant, non-naturally occurring DNA derivatives do not activate RNase H when hybndised to RNA. In other words, 

antisense polynucleotides are effective only in a DNA/RNA hybrid complex. invention 

[0068] Chimeric antisense oligonucleotides which may be used in the methods according ^J^Z^ 

have a short stretch of phosphorothioate DNA (3 to 9 bases). A minimum of 3 DNA bases is J5"*?£» 

bacterial RNase H and a minimum of 5 bases is required for mammalian RNase H activation In 

nuc eotides there is a central region that forms a substrate for RNase H that is flanked by hybr.dis.ng arms compnsed 
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o tigueue RNaee tVartwUng regie, which contarne between '^"2^2 and,perto.lany. 
« 5^-finked nucleotides independently selected from the group an RNa se 

20 triester nucleotide. ^++h**' terminal nucleoside is attached to an RNase 

25 egion and having between 5 and 10 contiguous ^P" 08 ^^ ™^^ en 6omeoK Q om<AeoMe 

30 [0074] The first class of antisense ol.gonucleot.des. also referred to he rem as s a 2 .. 0 -methylribonu- 
nucleJtides, comprises atotal of 23 nucleotides compns.ng .n ^J^^^^^\ 3'-telnal * 
cleotides, a stretch of nine ^-deoxyribonucleofides a str^ 

six 2'-0-methylribonucleotides the first four of ^.f " ^^' SSSatSb last, i. e. terminal ^terminal 
linkage- i H» ft rrihPd bv reference to the following schematic structure: 

^oc^^the^ae^^ 

The linkage between the laat. i. e. the most 3 -terminal 2 o memy ™> Adlacent tothe stretch ol seven to nine 
* the y-deoxynudeotid. comprising stretch occur. « a Pnocphocheae " a S 8 ^ e ™^ ^ last y^xy. 
y^oxynudeohdes a atretoh oonsiatent ol live to seyen ol rnre to ae»en I 

nucteotlde Is linked to the firat ^ethylrlbonucteoOde ol the Men ^» 0 "^^^ 9 e ^ f , ribOTll(;tec ,« les 
O^elliylrlbonucleotidesoccuraviaaphosphorothloate linkage. The atretoh ot live to seven 2 o memy 
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are phosphodiesre, linked. « the MM end o, the second stretch d f»e .0 seven - 

(W^-cap. caMV ■NWV^S ert SSn mey be used fe, therapeutic purposes ee well as 
[0080] Basically, the compound according to the present invention ma) ™ ' d M „, a 

L-therapeulic purposes. Therapeutic purposes may °°3^^*^J^3olth. compound 

posltloncontaWr*iuch»n W our»dtorthem^ 

according totoprasem invention any disease. 

In any form known to the one skilled in the art of pharmacy ^^^^^M the way they are to be 
in a number of ways depending upon whether local vagina, and rectal 

treated. Administration may be topical (including ophthalmic and to mucous r ^^~°^ a J. intratracne al, 

tSSSL — and toonulahons (M ^-^^^5—2^ 

(.). In general, the formulations are prepared by uniformly and mfmate* bnng.ng into 9 
, K.udehu,aran P o,, r d : , r ~ 
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gluconic acid.c.^^^^ 

acid, naphtha.enesu.fomc ^ r^^^^ chforine, bromine, and iodine, 

turonic acid, and the like; and (d) sate formed n '° b . resjde in tne field 0 f diagnostic, analyses. 

identification methods as disclosed herein. research agents and kits. Preferably, 

0089] Afurther non-therapeutic use of the inventyecom^^ 

[00901 Thepresentinvention .s ^ based on the s^ SeC2q tumor suppressors). This selective reduction or 
which allowforthe specific or selective reduc^of mF J^JJS.'^ of Jf, ef tne pathways to which the 
knock down of mRNA coding for tumor •W^£ < jT££ ^dter vain of target molecules involved ,n 
tumor suppressors) is actually linked and thus for the « ten, J^ a T™ . ^ art tne vanous tumor suppressore 
Z pathways. As will be described in more detail I beto* and ^ _a.sc known m the art> ^ 
such as. e.g.. PTEN. Smad 3. SHIP 2 and P 53 p16lnk4a ^^iJ^T^prt^m^o^ 
caveolin, VHL, menin. Cpan. DAP kinase, are ^"^^SSS*) « * "* erence - A " theS6 
both upstream and downstream elements or effectors ^^^MMU< b present at normal intracellular 
m aythLbeinvestigatedundercond ? onswh^ 

levels orat decreased levels. Acond.t.on where the ^"JEX !««*>n syste m is compared. This may be 

in tne art ■ » «iic or cells which have been treated with one specific or a mix of 

[0091] Such control conditions can be untreated ceHs or ce lis when na expression, such as a func- 

otides insofar antisenseoligonucleotides, rt^ ^SLppressor is Involved. As used herein the term 
, in a target validation process where a ^^^^^^^ to a target validation method which 
target validation also means target ^^^^^Smi or targeted which otherwise would not be 
inhibte an inhibitor is that by doing so some targete can b ^^essed re 9 d pofantise nse oligonucleotides 

ssttssss^^ — antisense o,i9onudeotides as 

suppressor function, is possible using the technical teac ng ^*-MPW«« ™ as dj a Stjc tools . 

invention that the vanous compounds described •"^^^J gene sequence thereby to indicate pro- 
Accordingly. a tumor sample may be examined fo exp««tonof a spacfied fi q 
» pensity for metastatta spread (diagnostic markers (e.g. .ndicatwe f o tumor J*> fae , icable is related 

?009 4 T Afurthermostprefenedfieldwhe^ 

to genes which are differentially expressed m non^l ^^^^tLed by loss of tumor suppressors function 
the disease. To identify the pathologically relevant Sector molecules "™ * rforrned under precisely 

such as. e.g.. PTEN mutation, it is critical ^^ jS^ 
45 controlledcondttions.lnthis^ 

way in a way that ensures the functional "r^^Jj^JSt identified that are specific for the diagnosis 
Using this novel approach drug targets and/or ^^^^^^ negative cancers, 
and/or treatment of patients with suppressor more part«ul^ 

[0095] The inventive method for the identification and/or va ,,dat, °"^^ tumor suppressor function, 

so Id to the metastatic effects involving or ^ to ^ of the respective sup- 

is also particularly advantageous as a subset °J h dow ^^ molecules responsible for 

pressor such as. e. g.. the PI 3-kinase/PTEN pathway are ^ * ^^JSw of cells that have lost PTEN 
mediating other important activities such as. in case of PTEf^the because targ ets which act on 
function .It is important target this P^ u,a ^^ in case of the PTEN 
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their functional rrtevarw to the ■^^T™*^ „, h invaslve — growt „. but not inhibit other responses me- 
th«elor.th.i n h«^olitoewre>.»^^ 

di a,edb»P,3.«nase.At»,ou fl h,»o^ m ^ be „ krawledged „, ones 

suppressor is involved. m . h _ ric fin eordina to the state of the art, i . e. the knockout 

A ^th te methodathand,thed,sa^ 

systems, are thus clearly overcome. This resides in the tact tnai oue > i * nathwavs Involving any tumor sup- 
umor suppressors) mediated by functional oligonucleotides, L knockout 

pressor, can specif.ca.hr be targeted excluding ^^^^^^'^Z^ous knockdown 
animals. In addition, it is well known, P**™^^^ background 
is not viable and die in utero. On the other hand, hem ^"^°^™ ^e effects observed. In addition, it is 
of tumor suppressor(s) which does not allow ^^^^^^^ danism the number of redun- 
also well-known that in the generation of a ^ckout system due to ~ m P ensa J 0 ^ be obtained . However , in the 
dant genes is increased so that ™* P*^^^ point for tumor growth, there 

is onty applicable to few, specific biological systems compared to knockout animals. 

[00971 A further advantage of the methods according 1 o the P^^JJ 1 ^ accort £ t0 tne presen t invention 
esides in me fact that only by using functional ol,gonucleot^ 

some distinct pathways may actually be^^ 

function of the tumor suppressors) for some time. In case of PTEN th > M ot h ^ ^ 

determinant for the development into a malignant ^^^^^Zm to degenerate. Insofar there 
period the tumor typically evolves furmer and the gene ^ 

1 5SES^ SS=SS bounds adding to the present 

K°Y,stobeac^^ 
Uateactuallyrelated*^^^ 

o a target is part of a tumor suppressor-related pathway .s to be « e ™ a suppressors function 

suppressor To identify the pathologically relevant effector T*^JEl££E a e performed under precisely 
such as, e.g., PTEN mutation, it is critical that gene expression relevant path- 

controlled conditions, in this view experimental ^^^^^T^^r^rJL^ 
way in a way that ensures the functional connection of the the present invention. 

5 (e.g. PTEN). This kind ot experimental conditions may be real zed by ~ JJII invention are superior 

0100] Themethodsformeident^ 

o a further alternative known in the art to identify and/or vatidate a ta ^^^ 

molecules. By using said small molecules it is ^^^^^J^S^^^m^ ™* to 
knockdown as these small molecules typically exhibrt a certain - f oced - bndng ^* t0 * (2 .£morpholinyl)- 

. PTEN,respect*e,y^ 

8-phenylchromone is one of several chromone derivator small mo ecu 5241 . 5 248). It targets the catalytic 

oratories (Indianapolis) as an inhibitor PI 3-kinase J ^^£^ J**, catalytic center. In 

subumt of the PI 3-kinase molecule. P 110. and funcfons * ""^^^ ^SL oligonucleotides allows 
contrast to the invariable binding affinity of ^^^^^^^Z^SmZwi binding part of the anti- 

55 for the adaptation of the binding affinity by modifying the ******* t^SSSl £ «to hybridise only to a certain 
senseo.igonucleotide.This binding partorbindin^ 
numberofmRNAsthusallowm^ 

and mRNA doses and of mRNA copy number effects, respectively, in 
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which appear to function in DNA repair processes. e Dec ific and inartificial access 

[01031 As used herein expression syfmmeans .any ^^^^^^nscL also any system 
or destruction may actually be monitored ^^^^^Z^^^bs defined herein. Such ex- 
which may be used for displaymg or detecting the ^action of rise a celli ettner a bacterial 

r«- U =afun.^ 

such as, e.g., a tumor suppressor encod.ngmRN A ^^^JSbSS nucleic acid and, at least to a certain 
transfection conditions such as described in ^^^^^S reduced expression may result from 
<o degree, results in a decreased expression of the targeted ""^ B ^ m ^ h as tne cellular machinery, or may be 
blocking the access of the translation machinery o ^V^^JSSSS^ any other mechanism, 
due to the RNase H acuity directed to the m « N ^ ^ 

[^TSlon, a„ and any of the diseases where a tumor suppressor . actuaiiy invoked may provide a target 
which is to be idenfified using the ™* od * the methods according to the present 

so [01071 Other pathways and thus t^ete to be ^^^M be acknowledged that these processes may 
invention may also be those .nvolved in any b.o ogical Processes^ « io mecnanjsm underlying the above- 

form part of some conditions or diseases. Insofar rt » to J'^^T^U-ed by the invents methods 
mentioned diseases and conditions may provide a biological ^^^^^ as the ones mentioned in 
and, vice versa, any of the biological mechanisms nvo J^^KJS such as to identify and vaiidate 

35 the following, may be part of a disease or condit 

targets involved therein. The biological processes n which the ta gett L b ^ is anoikis, i. e. apoptosis induced upon 

are: proliferation, cell survival, migration, apoptos.s, stress s.gnall.ng, metastasis, ano.Kis, P 

cell detachment and signalling general processes a-pathogenic - condition 

inhibitor or a tumor suppressor. suppressors) either the way that 

[0109] The methods according to the present invention may be , nk ed to tumor s ^p w whereby 
« he target Itself is a tumor suppressor or that the pathway comprtelng £ e J^* * 8 ™™ or blo , og ical processes 
thetumor suppressor orthe pathway ispreferabtyinter^^ ^ K ; supra) . 

^apS^mor suppressor may fall Into two or ^^^^SS^^P^^^ 

so [01101 The"gatekeeper"cor*eptwasin^ 

umor suppressor gene which is invariably mutated early in co 2^™K?"£wion of t J or suppresS or to 
K. W, Vogelstein. B, Science 1996, 260: 1036 - 103 ^^ promoting differentiation), 

include all direct inhibitors of cell growth (suppression pdMM^ apoptos P . progresS ion 
The "gatekeeper" class of tumor suppressor (genes) can be further subdetinea as .niuai a 

55 gatekeepers" or "metastasis gatekeepers". Hietinauished from so-called "caretakers" or "land- 

[01111 in conclusion, "gatekeeper" tumor suppressors are mult i-stage tumorigenesis; 

Lepers" by the fact that first, their loss of function •^^^^ Site turno'cells suppresses 
second, they act directly to prevent tumor growth and third, restonng gatekeeper tuna 
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,epa,r 9enes, such as toe WCO genes' 1 MSH2 ^'^S^^Sil be lost. M»- 

taken place. f -, lnwino ana | VS is of the histology and mutations occurring 

[01131 The "landscaper" phenomenon was first descnbed following analysis wine ^ surrounding 

n juvenfle porosis syndrome (JPS) wherein the Initialing ^^^^^^^Si by modulating 

the tumor and not in the tumor cells themselves. ^^^"f^^S^Sellular matrix proteins. 

=== 

[O^Usw^^^^^ 

system only changing the specifity of the express.on modfymg agent ■^~ l J^ fc J^ between the various 
used. By these changes different elements of the pathway may * same functional oligo- 

. element can thus actually be deduced from the overall readout of ^^SwS. aKnough other methods 
nucleotide approach as described herein Is preferably usee .Was a ^^™^ ng and 9 more particularly 
to identify/validate targets may also be used in such a functional oligonucleotide 

detecting the expression pattern of the express,on '^^^^^Z. The methods and techniques 
or any other means to identify/validate a target is Z^mMa - A laboratory Manual, 2nd Ed. 

s requL for this comprise RT-PCR (Sambrook Fntsch. JJ™*^^^ £ 995) Quantitative monitoring 
1989. Cold Spring Harbor Laboratory Press). ^^!!^^^^ ^^ and Western blot analysis 
of gene expression patterns with a complementary DNA microarray. Science 270. w-» ) 

(Sambrook et at., supra). whprein the target is part of a tumor suppressor 

01151 The methods forthe identification and v^^^^^ 

» elated pathway as disc^^^ 

known in the art. Some preferred tumor suppressors are P 53, Smad3, SHIP2 ; and I Kit" P • « Dec; 85(12): 

B rEE.VousdenKH.A C t,ationandactiv^ 

1813-1823. The p53tumoursuppressorprote.n.nh^ 

or repairfollowing cellular stress. One of the major regulators of f^ n ^ 
35 of ceSularstress activate P 53 by inhibiting the ^^^^^'^^^ ^^^^a^^^^^^alint et al. review'recent 

the pathways that allow activation of p53. seem to be a ge neral feature ofan ^ ^ 

advances in the understanding of the pathways that regulate P 53 and the pathways 

as their implications for cancer therapy Functions of mammalian genes as revealed 

[0116] Smad3 is. e.g.. desenbed inWeinsteinM. Yang X. Dengo . rro {1 . 2) . 49 . 58 . ^ Smad gen es are 

40 by targeted gene disruption in mice. Cytokine Growth Factor Rev. 2000 Mar Jun.mi <J 

the intracellular mediators of TGF-beta signals functions of this important gene 

[0117] Targeted mutagenesis in mice I ^^^4^ Smad5 for angiogenesis. 

family. These experiments have shown that Smad2 and SmacM ar* neewa » ke|eton |n addWoni 

and Smad3 for establishment of the mucosal immune response J^^^Si rts members yielded hap- 

45 these experiments have shown the importance of gene dosage "JJ^^,^ WO und healing 
loinsufficiency phenotypes. These include 9^o^6^^^^^ ^ 
for Smad3. and the incidence of gastric cancer for Smad4. Combinatonal genex.es 

Smads in left/right isomerism and liver development L Ware MD( 

[0118] SHIP2 is. e.g. . described in Huber M. Helgason Mo . Biol. 1999;71(3-4): 

so Humphries RK, Krystal G. The role of SHIP .n growth f actor'"duced sign^g. W SH , p „ 

423-34. The recently cloned. hemopoietic-specrf.c. sre J™**?*^^ mediated events since it 

rapidV gaining prominence as a ^potential '^'^ 

has been shown both in vitro and in vrvo to hydrolyze the 5 P h0S P^ le ™^ ' p f ' central role in determining 
(PI-3.4.5-P3). Thus SH IP, and its more widely expressed counterpart. SHIP2. could play a 
55 PI-3.4.5-P3 and PI-3.4-P2 levels in many cell types. aDD , ica ble to upstream or downstream effectors of 

[0119] The methods according to the present .nvention are also appWcable ^oup^ Growtn factors 

a tumor related pathway. Such upstream effectors may be but are not limited 

and cytokines which may be addressed by the methods according to the present 
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to FGF VEGF PDGF FGF and TGFbeta. Other upstream effectors are insulin, IGF, CSF, IL-2, IL-3. IL-4 IL-6 and I IL-7 
«m-ir 3 1 Homeostasis of multicellular organisms is critically dependent on the correct interpretation of the plethora 

^^^^^^^^^^^ 

ul«L !cell Btochem 1991 Nov47(3):219-23. Vascular permeability factor (VPF), also known as vascular endothe- 

are evidently mediated by high affinity cell surface receptors. ^^SS^V^aSTSS eXd by agonists, such 
maintain both specificity and redundancy in cellular responses > to ^^^elet-derived growth factor in human 

states including atherosclerosis and neoplasia. In addition to platelets several nor ™' 

occurs in several celte which express the A-chain, briudng early Xenopus ' "^^^^^^ 
exon 6 product, a highly basic region spanned by 1B amino acd residues (A194-211) is not P™2^rf tt-A- 

Several Fgfs have been identified as oncogenes in munne mammary cancer, J^^nmi tumours of MWITV- 
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the causation of breast disease is unclear and JSSnEtntow-u* system: molecu.ar mechanisms of 
r 0 125l TGFbeta is, e.g. described in Topper JIM. TGF-beta £tte »«ow« 5 V Transforming growth factor 
L coniext-specific growth factor. Trends Car f va ^^ impiicated-.n a number 

beta-1 is the prototypical member of a class of growth facto* ^hose ^^^^Sa hypertension. One of 
of pathophysiologic processes including ^ ronlc t v K asc ; ,ar J 1 ' s ^ STSST. characteristic that is thought to 
the hall-marks of this class of growth factors ,s the ^^^^Z^^uyarco^^^ 
arisefn,mthefactthat1he effects of thesefactorsarev^ d^ 

ofthese factors on cells ^«-«-»"- Sj=2J& (PI) 3-kJnase pa*way whfch 
[0126] PTEN is anothertumor suppressor which Is *^^j5,J2Sd2X^ (for reviews see. Stein, 
Las been extensively studied in the past for rts role , ta, dLetopment? Mol Med Today 6, 347-357; 
r c. and Waterfield, M. D. (2000). PI3-kinase .nh.brt.on: a target for drug f ^ e, °P^ of nosphoin0S itlde 3- 
Vazquez, F. and Sellers. W. R. (2000). The PTEN tumor "W"""^ 
ttl signaling. Biochim 38 
nases in tumor progression. Eur J Bnchem 268. 487^.8). The umor PP ^ ^ pQthway 

ulatorof PI 3-kinaseby reversing the PI 3-k.nase-catalyzed reactton and thereoy ens 

occurs in a transient and controlled fashion (Fig. 1). contributorto tum- 

[0127] A chronic activation of the PI 3-kinase pathway through J-cJ™ *™ ohJfoW for a controlled 
orlgenesis and metastasis indicating that this tumor ^T^^^^S^ 3-kinase pathway has been 
ce?proliferation. PTEN knock outcells show ^^^^ n ^^^2n^o, C. and PandoHi. P. 
chronically induced via activated forms of P. 3-k.nase 19, 348-355. Klippel. A., 

P. (1 998). Pten is essential for embryonic development an ^ h) w . M . and Williams. L. T. 
Escobedo, M. A.. Wachowicz. M. S.. Apell G., Brown, T W G ^^^^^e^d^^ 
■ (1998).Acdvationofphospr f tidy.ino^^ 

^.SSira^" 2?— -i - adenocarcinomas by action of phos- 

phatidylinosttol 3-kinase. Proc Natl Acad Sci USA 96, etum0 r suppressor PTEN allows thus to overcome 

[012B1 The use ofthe methods as disclosed herem for .nh,brt.ng^ , ab oratories are 

o the ligations arising from the use of knockout models • ™ ^^£3?P. p V (1998) . Pten is essential 
not viable and die in utero ( Di Cristofano. A.. Pesce, B ^J^J^ ™ Mt A . de , a Po mpa, J.L., Stambolic, 
for embryonic development and tumour supp.ess.on. Nat Genet 19^ 348 355, Suzuki P ^ ^ ^ y 

V.. Elia, A. J., Sasaki. T. del Barco Barrantes, I.. Ho A A tumor suppress0 r 

W (1998). High cancer susceptibility and embryomc N emesT^ J • Tamura - M - Yamada> *' 

• gene in mice. Curr Biol 8, 1169-1178.; Podsypanma, K ^^J^™'^ in mtee causes 
M., Cordon-Cardo. C, Catoretti. ® '^' s ^ r ' ^' ^j^^ 3 ^ gg" {563-i568.^HCTrtzygous knock out (PTEN+/-) mice 
neoplasia in multiple organ systems. Proc Natl Acad Sd USA 96 J 563 1 & ™ > ™ compound in question, are 
which are difficult to generate and do not allowfor a ^^^^Z the regular level of PTEN protein 
viable and develop tumors in various organs. The IMMm ^ ^ of so-* or mo re as 

* exhibrt a high susceptibility for developing [^^^^^ 0 ^ e p^-kinase signaling pathway 

45 late stage tumors ( Cantley, L. C. and Neel. B. G. (1999). N^nwgj" ^ g6 4240 ^245; 

tumor formation by restraining the 

All. I. U. (2000). Gatekeeperfor endometnunv the ^tumor supp^ ^ ^ methods 

£££ pa.ents w«h PTEN negahee cancers (endfo, otaer tumor 'W^^ „, and , M 
[0130] Another advantage of the methods according to ^rt" „ ten of PTEN function. A aubsat 

lalldaL of a targe, whuth la flnked to tha *£ p^JSlSS an* «*at» to taptaaant key 

55 of those downstream largata (representing effectors) of the PI 3 J » |K , p-rEN function. It b 
regulator, molecules tesponalble ,0, * e ecE\S daTCe* which act on a pataee, 

^ponan, to target m enj. This is due to the fact M 

branch or further upstream in this signalling cascaae are iiKeiy iu 
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. p, ^ M .n. r susses; 

mediated by PI 3-kinase. oat hwavs which are also referred to as PTEN related path- 

[0131] As mentioned above PTEN is mvolved £fS^ BUlBotat loop and the mTOR pathway, 

ways such as the PI3K/PTEN pathway, the Akt pathway, tlwEGF related aut^ P PTEN 
[0132] A PTEN retated pathway is factually any pathway whu* .nyolve PTEN y etements 

U act either as an inhibitor or as an activator m iu* • p^-nunjf. suchb ^ ^ ^ ^ ^ 
of a'pathway. The same definition app .es 

ways. Hence, a tumor suppressor related pathway any P a1 way wn ^ ^ .^.^ Qr an 

directly or indirectly. Said tumor suppressor may ad .n such re 9 

acthrator, or it may as such be regulated by other ^^IJSESEwiO PTEN and are thus deemed as PTEN 
[0133] There is ample of prior art diseases may thus be addressed by 

related pathways in the meaning of th.s descnphon. An y o ^^^Serod t0 tne fo „ owi ng: endometrial cancer, 
the inve^e methods. For -sons °f Hlus^^^ hypeip Las, Cowden's syn- 

colorectal carcinomas, gliomas, endometnal cancers, ^nocaran . Dreast . ovanan cancer, prostate can- 
drome, hereditary non-polyposis colorectal ca ™™^ 2000, page 861 - 863). Bannayan- 
cer (Ali. I. U.. Journal of the National Cancer Instrt ^. VolJ2 namartoma .macrocephaly diseases in- 
Zonana syndrome. LDD (LhemHtte-DuWos^ syndrome) *g£ )esions (e . g . trichilem- 
cluding Cow disease (CD) and Bannayan-Ruvalc^a^ 

KT*. is a downstream target of P,3K a.v f on annual* —"32 SSSSS 
This family consists of three isoforms, namely AW-1 . -2 and ^ domain - (PH domain) at their 

of the retroviral oncogene v-Akt. Akt protems f^^^^ that can be found in a wide variety of 
amino terminus. PH domains are a conserved P^^^ resulting in translocation of 

, proteins. The PH domain of Akt can bind with ^3££2d££2 2. When'activated, Aktphosphorylates 
Akt from the cytosol to the plasma membrane and a ^^"J^^ "*^p* q^j^qps render the target substrates inactive. 

. [O^epiaermalgrowthfacto^^ 

and has been linked to invasive cell ^^rj^J^QF receptor molecules. The autocrine 
factors of the EGF family in these tumor cells whjch m turn bind ^ P responsee (Yarde n Y. and 
production of these factors causes a chrome achya .on of th pathway _ana 

Slikowski M.X. 2001 . Nature Reviews Molecular Cell B^^^J* doW nstream of PI 3-kinaseto regulate 
,o mTOR(mammalianTargetOfRapamycin).alsoknownas^ 

processes such as the PP 70 S6 kinase dependent entry J £ Nation factor 4E. mTOR function 

and nutrient availability to control translation thmug a^ahng J^^££ ^ tumor ^ (Kuruvilla and 
is inhibited by the bacterial macrolide rapamyen wh.ch blocks growth of T-ceiis ano 

Schreiber 1999. Chemistry & Biology 6. advant aaes embodiments and conditions recited in 

4 s [0136] It is within the present invention » at a » * <^ suppressor. This applies also 

connection with any specific tumor suppressor are ^ *P^^ r ^ ngthe metho ds according to the present 

to the particular groups of patients ^^^XSS^^^ «"** va,idatlon 

invention and thus provide an appropnate model for an eflechve ^ sth BowforatranS ient knockdown 

[0137] Themethodsaccordingtothepresentrnventonarealso^ 

so of tumor suppressors and thus allow for mim Icldngthe ea, ^j^^^Z^ suppressor. In doing so 
solving the time course of the generation of a tumor ^^J^JJJSd which have never been accessible by 
the direct as well as indirect molecular changes may be ,denW, ^ a ^.^ d e Zunach realized by the practicing of 
earlier methods which only analysed and compared the ^^^J^X^m « clonal effects or 
the methods according to the present invention .s ^^^^^ are transient. Therefore, it does not 

55 induce chromosomal instabilities since it .s induced and ^T^^Kom^ identification of a defined 
have the typical pmblems of endpoint stod.es as outoed 

subset of direct and indirect downstream effectors ^ since t^y act in the initial phase of the 

direct effectors are likely to represent the most relevant target molecu.es. 
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changes induced. The indirect secondary and tertiary ^f^Jl*"^' ^J^^™ respcinstblefo' Sw^WK^cdanfr 
whbhVe.en.moretaereeu«i,*re^ 

as. in summary these downstream rteM "™^f=™ ^Sd drug de.elopnt.nt tor a detined patient populeuon 
o( tumors and ol molecules that represent targets for °™9 ^ , * nimore 

receptor autoerine loop which is ^^^r^r^so, foe. and/or . dlstlnc. greup of patient. (e.g. 
^C^^intheprese*^^^^^^^ 

Li. This e»ows for an etrer, more %Z£^Z££Z PTbI By Knocking down 

etendard techniques .uoh as small moieotte LbtnatW. • Is porreWe to rem* what la going 

tag to the preset tnventton. it is possible to lurther ^^^^Sr, UCIMtl rje hybridising to th. target 
related to the primary sequence, i.e. the ^eSTllly ol the functional oligonucleotide 

nucleic acid. By performing this r^^Sl^ toSer^ * «- specify or tor a reduction 
ma y be both either tacreaaed or ctecreasedThrs then allowsjcu edher en «^ ^ ^ ^ 

, lor such purpose may consist of naturally occumng ^^^^ce of said screening method and 
of them. The number of elements contained in such library « not ■ <**™ a particularly advantageous library is a 
may be as little as one to several thousands or even ^^^^^ system. The expression 
combinatorial library. Typically the screening methods in \ * *h it has to be acknowledged that an 
system may actually be any of the expression ^"^^^^^ f 9 ormat as high throughput system. In 

.5 in vitro assay is most suitable, particularly .n view of th ^^ 
pnncip.e.ltlspossib.etoaddmorethanonecan^ 

of the expression system either as a whole or after ^on ofthe s ' n 9' e c fona , oligonuc ,eotide to 

compounds are tested in succession in the screening "^^J^^^L^ is actually decreased in 
the expression system the molecule against which the on he pathway is no longer 

. its concentration or *s bloava1.ab»«ty Due ^"^l^K on P.3K act4 resulting in the up 
exerted so that, for example in the case of PTE1M, there .is no .ong ^ suppressor is 

and downregulation, respectively, of other compounds possibly present 

[M42] The present invention Is further illustrated by the figures and examples, wherein 

(e.g. PDGF, EGF, insulin). 
Fig 2 shows the regulation of PI 3-kinase activity; 

ofP-Akt; 

Bg . 4 sh« Western b« ane*eis Inue.tige.ing the In^t ot change, ta the mRNA binding pad o, ma end- 
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Fig. 5 



Fig. 6 



Fig. B B 
20 Fig. 9 



sense oligonucleotide; 

shows a Western blot ana^sis of an experiment where two different antisense oligonucleotides were used 
snows a wesiem y r «ooAnn2 (Ljrt and PD9B059 (PD) being an inhibitor 

together with further compounds, namely DWISO (D), Ly29400Z (Lyj ana ru»ous> a i / y 

for MEK-1/2 kinase; 

shows a Western blot analysis of an experiment wherein different human cell were 
exposed to antisense oligonucleotide PTEN 53 and a control antisense oligonucleotide (GBC), 

10 Fig. 7 A shows a flow diagram illustrating the pathway leading to apoptosis; and 

Fig.7B showsaWestemblotanaiysisofanexperi^^ 
oligonucleotides on UV-induced apoptosis; 

is Fig. 8 A shows basically the same metabolic pathway as displayed in Fig. 7 A; and 

shows the Western blot analysis of an experiment designed to monitor the Impact of PTEN directed anti- 
sense oligonucleotides TNF Induced apoptosis; 

shows an overview of signalling and phenotypic changes induced aftertumor suppression knocked down 
by PTEN directed antisense oligonucleotides, and more particularly, 

Fig. 9 A shows the schematic pathway involving PDGF-R with PTEN inhibiting PI-3K activity; 

25 Fig. 9 B shows the immunoblot analysis; and 

Fig. 9 C shows the phenotypic analysis; 

Fig. 10 A shows a Western immunoblot analysis comparing the effect of PTEN 48 using chemically different anti- 

30 sense oligonucleotides; 

Fig. 10B shows micrographs of cells treated with said different antisense oligonucleotides; 

Fig. 11 A shows the incorporation of BrdU by cells treated with various antisense molecules as a measure for the 
35 entry into the S phase; 

Fig. 11B shows the ratio of PTEN/actin RNA in transfected cells treated with various antisense molecules as a 
measure for the specif ic inhibition of mRNA expression; 

40 Fig 1 2 shows the Western Blot analysis result of an experiment where the impact of antisense molecule induced 
inhibition of PTEN expression on UV-induced apoptosis was studied; 

Fig. 13 shows the stimulated growth of HeLa cells on matrigel upon antisense molecule knock down of PTEN 
expression; 

Fig. 14 shows the Western Blot analyste result of an experiment where the impact ^ 
fering with p110 expression on signalling induced by endogenous or recombinant PI 3-klnase, 

Fig. 15 shows the positions of antisense molecules relative to intron-exon boundaries of JAK-1 mRNA; 
Fig. 1 6 shows JAK-1 mRNA knock down relative to actin mRNA; 
Fig. 1 7 shows the basic structure of the third generation antisense molecule; 

Fig. 18 shows a Western Blot analysis resuK of an experiment where the ^^^^^^Si 
PTEN expression was compared to the impact of an antisense ol.gonucleot.de specrf .c for PTEN on PThN 

expression; 



45 
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Fig. 1 9 shows the dose response of RNAi specific for PTEN; 

Fig.20 showstheWesternBlotanalys^ 

oHgonulceotides modulating signal transduction; 

5 Fig 21 shows the Western Blot analysis resuit of the functional knock down of tumor suppressor P 16.NK4a by 
antisense oHgonulceotides modulating signal transduction; and 

Rg 22 showstheWestemBlotanalysisresuttof^^^ 
10 oHgonulceotides modulating signal transduction; 

may be InHbfed by ft. use C Caveo«n and '^J^^J^Zg^v.W,^ 

°„ turn associate with and activate intracellular *nal»g mota*. «*. ^ S J^ J£Sh«yt-on. thereby 
(consisting ot a regulatory p85 and a catalytic p11 0 subunn) resute jv ^ ^eres with PI 

KLMLo, t hread,^ 

PTEN 57 and PTEN 53 were tranafected into ^ en *2^/'^ oyTcelteon ?0 cm^eitesweretransfecled 

a randomlsad sequence (else refetredto herein as GBC). <*^^" i J^^^ Ater 45 h calls were 
with 15 or 30 nM of the three d«fe,ent PTEN I specHc S^f^SS^CT^* ol pllO. AM. phos- 
» hanrested and the eel axtracta ware analyzed by trnmunobloffing tor *^^™"^ M su ch that 

phoned AM (P--AM, and PTEN . MM* ^o.lt^^SS^r^lc, system. 
PTEN was actually no longer present after administration of tne a"™ 8 " 5 * » phosphorylation of Akt. 

phoryiated Akt. Rg. 3 also shows that a.) three antisense o. , go nuclides we^ P ^ 



55 



a total of four mismatches were introduced to tne paracu a *°V™"> — ; 0 , jgonuc |eotide is 

nucleotides. Again, GBC was used as a "^ p ^^ 

~d^ 
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mentioned in connection w*h Fig. 3 P 11 0 - es 

Western Blot that on* the addition ol ^^^^^^ control (lanes 2 and 5) nerther resulted in 

dependent on P.3-kinase. In this ex P; nm ^DM^ ™> PD98 ° 59 ^ PD) b6 ' m9 an ^'T ** 

used together with further compounds, namely DMSO (D). ^*" U ^ e y ; ntteense oligonucleotide PTEN 53 in com- 
MEK-1/i kinase. More particularly, thefirst test w "^^^^^pteN 57 aiso directed agahstPTEN 
bination either with DMSO. LY or PD. The same ^^^Z^^^repa^^,^ ^o^Ocm 
mRNA, and using GBC as defined above as 53. 57 or with GBC for 48 h. 30 min before 

p la tes were transfected in triplicates w.th 30 nM of 50 ^ MEK inhibitor PD98059 (PD) or wrth 

Uthecelteweretreatedwrm10»LM^^ p^, are in d tea ted on the right. 

te vehicle DMSO (D). The positions of p110. P hos P^^^^^ 
, PD98059mediatedinhib*ionof MAP^ is depende nt on P.3-kinase 

data entails that the Akt phosphorylat.on induced by knockdown v 

activation. . le «f an nvneriment wherein different human cell lines (Hela and PC-3) 

[01491 Fig. 6 shows a Western blot ^^"XltLsense oligonucleotide (GBC). More particu- 
were exposed to antisense oligemic ^J™*"?? q 0 0 ceSlate) were transfected in parallel on 10 cm plates. 
0 tarty, HeLa cells (380.000 cells/plate) and PC-3 »^™£fi*£™ G^BIoc 53 or GBC. The cell extracts 
Each cell line was treated for 48 h in duplicate samp " ™J ^ nospnory , a ted Akt (P*-Akt) as indicated 
were analyzed by immunoblottingfor the relate r^^Z^^J^ unspecific reaction of the secondary 
on the right. The band which migrates ,ust above the , PTEN J^J^^ y osltiv P ei administration of PTEN 53 as 

antibody. It can be taken from Fig. 6 that ^J^^^S^^^^^^^r^ 
25 an antisense oligonucleotide spe^^ ce)|s ^ are P TEN negate 

of phosphorylated Akt due to the prevailing PI3K^ x*m £££££ oligonucleotide PTEN 53 or the control 
generate phosphorylated Akt irrespective to ^^^SStaJSS nduced after knock down of PTEN expres- 
antisense oligonucleotide (GBC) is used. The evd JJ^StSE^ PC-3 cells, 
sion in HeLa cells is comparable to the chronic^ <W ^J^Ln activates the cell's survival pathway. 
so [0150] Fig. 7A shows a schematic ^^^^^^^ through Akt-activation. Apoptotic stimul. 
Activation of the PI3K pathway interferes wrth caspa -^^Jj^ w 9 nicn the resu.ts of a Western blot 
may either be cytokines like TNF. or UV-.rrad.ation. In PTEN is an inhibitor of PI-3K action, 

analysis are shown in Fig. 7B. UV-irradiation was used as to induce 53 and pTENI 57 pnos - 

C ^.bition of PTENby PTEN specie -f-^ 
35 phorylated Akt is generated as shown. Activated Akt blocks caspases meo 

by the presence of cleaved Caspase 3. knockdown interferes with TNF-induced apoptosis. 

[0151] Fig. 8 A shows a schematic diagram .nd.cat.ng that ™J?«* , ^ |B factor TN F as a stimulus. In this 
Eg. 8B shows a Western Blot in which Heia cells were ^ated wrth tumon eaos« « ^ ^ 

experiment, cleaved PARP is indicative of ^TT^^^^^^^^^^ 
40 PTEN specific antisense oligonucleotide the phosphorylated form of Akt was g 

PC was accordingly reduced. „w anntw , IP ch anaes induced after tumor suppression knocked 

[0152] Fig. 9 A shows an overview of si ^^ pathway with PTEN inhibrting Pl- 

down by PTEN specific antisense 0, '9°7 K de ^ to proliferation, survival and migration of 

3K activity is shown which would nonparty 

45 HeLaceilsasamodelsystemforPTEN^^^^^^^ nudeotjde destgnate d as 

studying the influence of PTEN specrfic antisense <*™*r*%l but is absent when PTEN-specific antisense 
mismatch GeneBlocTM. PTEN is only present in the contml s ^ b J )alion of A kt, indicative of induction 
oligonucleotides are used. The successful knockdown of causes pho p * ^ ^ ^ ^ 

of ?he signalling pathway. The phenotypic ?^ oMntasL cell growth. The cells treated wrth 

so Growth on matrige. is used as a ^^^^^^Lsn in Fig. 9C have a significant growth 
PTEN third generation antisense oligonucleotide ( PTEN eenesiocm , 

advantage over the control-treated cells. . . ietn/ of ^ third generation antisense molecules 

[0153] The Western Blot in F.g. 10A show* ^J^J^^^^ cells compared to DNA/RNA 
■Atugen chemist*) allowing for the *P ecffic species used in the experiment 

55 chimera as known from the state of the art. ^^^^T^ proved, third generation form of the second 
differ from each other in that the Atugen ^^^^^L^ designated as PTEN48 which have 
generation I^NA chimera one. Treatment wrth both a ^"" 3^ , n ^ down-regulation of PTEN express.on, 
the same DNA sequence but differ in the.r chem.cal compos.tion, result 
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and in the formation of the phosphorylated form of Akt. knoc kdown and its biological consequences can 

ffSSS— » *• — •» -»•»*»■-'•■■■ OT6odimems and aavan,a9es 

may be taken. 

Example 1 : Materials and methods 

and fti virogenic polyoma- and SV40- transformed ^^^^^^'^^J^ (50 ,g/ml) and strep- 
Dulbecco-s modified Eagle medium (DM EM) conto.ni 10 ^^p^ cart!«n. PC-3 celte were obtained 
tomycin (50 ug/mt,. The human cervbc ^^^J^^L in Minimum essentia, medium Eagie wfth 
from the American Type Culture Collection (ATCC). "^^^^ ^ 10 -/.fetal calf serum (FCS), 
2 mM L-glutamine. Eade's BSS, 1 mM sod,um P ^ 

gentamycin (50 ug/ml) and amphotericin ^ *f^J^£j^ and amphotericin (50 ng/ml). 
ffication) containing, 10 % fetal calf serum (^■B'^^'JK 50 °/o confluency) by using various cationic 
[01591 Transtectionswerec«rr^ Pna^naceutlcate, Inc., Boulder, 

lipids such as Oligofectamine, Lipofectamme ^^^^t^^^m^ including third generation 
; CO), or FuGene 6 (Roche) according to the ^ a « u '^^ of GeneBloc and lipid in serum- 

antisensemolecules,weretransfectedby ^f^^^Z^^ter 0* plated in 96 wells and 10 
free medium to cells in complete medium. The MMM» £ U ™"** Spending on cell density; the GeneBloc 
ml for cells in 1 0 cm plates. The final lipid concentration was 0.8 to 1 .2 ug/m. aepen g 

concentration is indicated in each experiment huaromvC in B (200 ug/ml) after transfection of 4 u.g of a 

selective medium. stimulated with 200 nM 4-OHT in dimethylsul- 

,5 [0161] Pools of stably transfected HeU cells in growth r^t^SS^ of LY294002 or PD98059 was 

mock treated with DMSO. d fc rine monoC lonal anti-pB5 antibody 

[0162] Antibodies. The murine monoclonal ant-p1 10 antibody ujm an interaction of small 

« FIA have been described (Klippe.. A., Escobedo J. \*^"252 enzyme aitivily. Mol Cell Bio. 14, 
domains between the subunits of phosp hat, dybnositol ! *^^^ inedf J Cel. Signaling Tech- 
2675-2685. Rabbit polyclonal anti-Akt and anti-phospho Akt (S473) a "J? 0 ™?"™ ° 

notogy The murine'monoCona. anti-PTEN antibody was from ^^^Za^ active P. 3-kinase, 
[0163] Plasmlds and GeneBlocs. A vector expressing an "JJ*ITm 8 iSlT Brown, T. W., Giedlin, M. 
45 UplKTER. has been described (Klippel, A., EaooMo M. ^'J^SSl^ «n«i is sufficient for ceil cycle 
A Kavanaugh, W. M. and Williams, L. T. (1 998). Activation of ^•f^SSTSS Si Biol 18, 5699-5711). It was 
entry'nd promotes cellular changes characteristic of oncogenic £££ ^osphotJsferase. 

s«==;=rB=.r= 

pTEN 48 guccuuuCCCAGCTTTacaguga (SEQ ID No. 34) 



EP 1 325 955 A1 



PTEN 52 



cugga 1 



tucAGAGTCAGTgguguca (SEQ ID No. 35) 



PTEN 53 

PTEN 57 

mm PTEN 52 

mm PTEN 53 

Luciferase 

pi lOalpha 79 

pllOalpha 82 

P 110beta88 

pllObeta 93 

mm pllOalpha 79 

mm pi lOalpha 93 



ucuccuu 



iTTGTTTCTGcuaacga (SEQ ID No. 36) 



ugccai 



icuGGTCTGTAAuccaggt ((SEQ ID No. 37) 



cuggaugAGACTGAGTgcuguca 



(SEQ ID No. 38) 



ucucau 



uTTCTTTGTGcucacga (SEQ ID No. 39) 



cagaaugTAGCCATCCauccuug (SEQ ID No. 40 



acucc 



aaAGCCTCTTGcucaguu (SEQ ID No. 41) 



uacca< 



icaCTGCTGAACcagucaa (SEQ ID No. 42) 



caaauuc 



CAGTGGTTCauuccaa (SEQ ID No. 43) 



uaacTTCATCTTCcuuccca (SEQ ID No. 44) 



acugc 



aaACCCTGTTGcucacuu (SEQ ID No. 45) 



ggcuaagTTCTTCATCcuugcca (SEQ ID No. 46) 



GBC 



nnnnniiiiI > ^NN>nWNNnnimnn 



tOIBS, Syndeses of M * P e ot nucleic acid ^eculesand their ^ ^« 

T., Haeberii, P., and Matulic-Adamic, J. W;™"™^ international Patent, Ribozyme Pharmaceuti- 
m'odulating gene expression. World '"-^^°gS?S5 gelation of antisense oligonucleotides have 
cais inc., international Publication Number, WO MMULJ 3nefl*th g ^ ^ or 

thefollowing schematic structure: cap-(n „(N) t4%7 «^ * J * N re ts ph0 sphorothioate linked 
m odmcationsatbothends;nstandsfor2^-methy^ ^ o) . (gomers (mrn) are 

deoxyribonucleotides (A, G. T. C). The re ?P e ^ 

undefined. GBC h composed of random ^"^"f^T™^*™ the schematic structure: 
nucleotides. GeneBlocs of the second 9 ene f^ 

RRRnnnnNNNNNNNNNnnnRRRN. ^ er ®j^' ^^g^ Qx^^p^en^ptwsphoromioate linked deoxyribonucleotides 
U,C);nstandsfor2'-0-me^ 

(A G T C) GBC is composed of random 2 -O-mewyi nuonuu 
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zamidine.lmMsodiumvanad^^^^ 

bycerrtrifugationaM4,0^ 

Wotting: Samples were separated by SDS^ 

were blocked in TBST buffer (1 0 mWI Tns-HCI (pH 7.5), 1 ^ ^' ^ l^ggj - in jqsT at appropriate dilutions. Bound 
azide)t»ntaining5% 

antibody was detected using anti-mouse- or '^^^^M (Pie rce) or ECL (Amersham) chemoiu- 
ries, BD) in TBST, washed, and developed using the SuperSignal West Dura ine , 

minescence substrates. . 0 * hmmodeoxvurtdine. 3Y1 cells plated 

p«q Determination of the rate of DNA syndesis * ^^^^t rSlecu.es. After ca. 30h the 
In 96-wells at 1600 celis per we». were ^^^^^6 GeneBloc treatment. Thesis were 
cells were starved in DMEM containing 1 0 mM HEWpHT^ under con ^ g ^ 

released into the cell cycle at various time points b ^addition of 1 for ^ last 2 h *e celis were 

aphidicoiinfor18 h. After pulse-labeling w^ ^ ^^^^ 

Sed and permeabilized. The relative amount of BrdU >ncorp^ed ' ^^ j ^^ ctions . lnC o,porated BrdU was 
Pm.fferaffonEL.SA,B^(co to nm^ 

detected by measuring the absorbance at 405 nM and 490 ™Jf ^.J £ n anal ^ 8ls . ^ RNA of cells transf ected 
[01681 Determination of the relative amounts of ^^^T^ek GmbH. Benin). Inhibition of PTEN 
n 96-wells was isolated and purified using ^^^^J^^^ ± primer CACCGCCAAATT- 
mRNA expression was detected by real time » T -^^"^ g ^XgT (SEQ ID No. 48) and the Taq- 
TAACTGCAGA (SEQ ID No. 47). ^'^^^fj^^o. 34) The reaction was carried out 
man probe Fam-TGCACAGTATCCTTTTGAAGACCATAACCCA^mra is^u ^ ordi totne manufacturer's 

in50plandassayedontheAB.PRIS M 7700^ 

instructions under the following conditions: 48'C for 30 m.n, 95 C for 10 mm, tonow y 

and 1 min at 60"C. transfeeted with GeneBlocs or treated with 200 nM 

. [0169] Assaying cel. growth on matr gel. HeLa ceHs ^^^JX ( 10 0.000 ce.«s per well) pre-coated 
4-OHT for 48h. After trypsinization the cells were se eded into dup W 2 ^ [ 48 10 72 n pho . 

wrth 250 pi matrige. (Becton Dickinson). ^"^^^^^^ Covert S100 microscope (Zeiss), 
tographs were taken at 5x magnification wjh an ^^^^.^raction wffh basement membrane 

Proc Natl Acad Sci USA 89, 9064-9068.) 

Example 2 : »p~d — — » — » - «— *" " ""^ 

proliferating cells 

' 5 [0170, AsdepictedinR,10Bce.,streatedw ft hthethirdg = 
Led togmw and reached approxim^ 

the 2nd generation antisense molecules barely 9 rew ^^ exhibrt toxic effects, .n so far 

generations of antisense molecules are notorious fo ■^J^^'J^ very first time a target validation or 

40 the third generation antisense oligonucleotides as disclosed herein allow for the very 

target identification process in which there is no cel. ^cleanest ^ down of pJEN 

[0171] Fig. 10 A reveals that antisense ™^^^^^Lt»l* ensuiathatthe input 
protein. The protein level of p 1 0, the catalytic subunlt of PI3-k.nase, serve as ^ a peOnm/. 
sSa of the pathway was not affected. PTEN functions as "J* a ^^ kinase), a 

<s [0^72, its^offunctionisknowntoa^^ 

well characterized downstream effector of PI 3-kinase (rw). expected, inhibition of PTEN expression 

antibody that specifically recognizes the activated phosphorated fom ^ d (not snown) . Despite 

resulted* an increase in P^P^ ,ate ^^^ reduced in extracts 

equal loading of total protein amounts the level o PTEN and P£^W^ these ceIls were not able 

so from cells treated with the older GeneBloc generahon. TO is mos I ** due tome ^ ^ Qf 

to grow normally. This experiment suggests that GeneBlocs of the third generation 
PTEN expression wihout interfering with cell proliferation. 

Example 3: Cells treated with antisense molecules exhibit a norma, entry Into S phase 

a »o Q ««-t<i in cells which progress normally through the cell 



even impose toxicity. 



EP 1 325 955 A1 



roi741 The results of respective experiments are described in Fig. 11 A and 11 B. . 
0175 3Y1 cetls wereused because these ^transformed rat fibroblasts are very sen^ 

andaL^eto^ 

T* r Zwoc 5 f or GBC as a control On day 2 the cells were synchronized in low serum. Dunng days 3 and 4 the 
ceils were reteased i^e c^e by serum stimulation at various time points. BrdU was added for the last 2h o 
£^ and cells that were treated with Aphidicolin for 24 h were used as controls. .knock 

™ r^cd in parallel samp.es.The rate of synthesis was "^^"^f^S^™ 

Sit und/r £ cLrtions used knock down of gene expression can be studied in cells which enter 
the cell cycle normally and continue to proliferate. 

Example 4: Phosphorylation of AW Is specifically Induced in response to down regulation ot PTEN expression 
101761 in the past studies using antisense molecules have suffered from the lack of a •f^ n ^ p * "JJ^ 

of reduced PTEN protein expression and activation of its effector. Akt. Cell extracts were ana.y«u uy 
for the protein levels of p11 0, Akt and PTEN. 

ES r^n^naureTAa decrease in PTEN protein levels correlated with an increase in Akt phosphorylation 
I h a I £^£E£ iSSTK -els remained unchanged indicating that the ^ 
Twl changed PTEN GeneBloc 53 induced themost efficient knock down in PTEN expression ^ ftertong* 
^eVnTphosphorylation. The reduction in PTEN protein expression inversely 

p^TorJation in a dependent manner, with a drop in efficiency around 1 0 nM and below (Rg. 4A and data not 

mm To further ensure that Akt phosphorylation is not caused by an artefact or by stress imposed through the 
l°anlt^ 

Blocs} We analyzed PTEN GeneBloc 53 in comparison to its 4 nucleot.de mismatch control (mm , GBC or to a Gene 
S^^^MM. expression of Firefly Unerase (not shown). Firefly '"^^^^^ 

even at a concentration as high as 60 nM (Fig. 3 B). By contrast, r i vaeneoiuu succes- 
caused an increase in Akt phosphorylation. This set of data ^^^^^tSSt!^ 
fully interfere with PTEN expression thereby activating downstream effectors of the PI 3-k.nase pathway. 

Example 5: Akt phosphorylation induced by third generation antisense molecules-mediated down regulation 
of PTEN expression is dependent on P»-kinase activation 

[0180] It has been reported that Akt can be activated e.g. in response to stress through P. frttj-. independent 

depsndM on the presumed 'input el** i... PI 3-Kneee activity. « «^*"» * ZS?. 
r-™ni„r= me rasulrs are shown in Fid. 5 3Y1 ceils mere transferred with PTEN GeneBloc s 53. 57 orwrai eo- 
■ 'ZttSZZTXZJL' w«h the P, 3-Knase * L««M- «~3S^ 
vehicle for the last 30 min before lysis. The increase in Aid phosphorylation induced by the PTEN GeneHocs was 
£££ £££ ^Presence o, Ufa**, whereas theMEK ^*^^»*S2S»S5 
reeun suggests that acttatton ot AM induced alter PTEN GeneBloc treatment still depends on PI 3-kinase signalling 
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and on knock down of the PTEN inhibitory function. 

E ,an,ple 6: — - PTEN M — — - — " ~ UW " dUMd ^ 

'a Liri aunvauen - PI *-7^aSi rSSS 1m ane,»ealmen,.im apnptebc 
.Ithtne ejects el apeptt^ stimuli. A^ 

stauli by inhibiting pre-apoptotic notocuM sennas 2905-2927; Kim, A. H.. Khurelgara. G, Sun, X., 

M. E. (1999). Cellular survival: a play n time Ate regulates apoptesls signal-regulating kinase 
Franke, T. F and Cbae, M. V. (2001). AM phesphoiytates ani ^?^!^ u ^ apopMtea (ierUV Irradiation 

is indicative for apoptosis. The results ar e shown uv irradiation nad a , 0 wer amount of cleaved 

(0182] Cells which had been treated W ^ E "^ of cleaved caspase 3 inversely correlated 

caspase 3 signal than control GeneBloc treated eel > (Rg_12). ™ ear ^ GeneB loc 48 was less potent In 

apoptosis. 
tumor cells 

[01 83, The effect of G eneB,oc 

of PTEN function in human tumor cells. To th.s a metastatic pro state cancer line which has los 

ra potential that still expresses PTEN, ^re c o rnpared ^^rJ^iSow between mammalian species, several 
PTEN expression. Due to the fact that PTEN ^^^^^^ ?™ seouence ' HeLa and 
lead GeneBlocs, i. e. third generation in duplicate samples. After 2 days the 

3 cells were treated in parallel with PTEN ■ f^^^^^^e^ ceffs showed a strong reduction in 
cell extracts were analyzed by Western-blotting. PTEN e^^SptoM^ (Fig. 5). The extent of GeneBloc 
35 PTEN protein that was associated with a substantial mcrease .n AW jn pl | N defictent PC .3 cells which 
mediated Akt phosphorylation In He.a ce.te was '^^^SSZLt had no effect on PC-3 cells, 
exhibit a chronically high degree of Akt pi"*"**" " *£2J metastatic growth potential in late stage human 
[0184] Loss of PTEN function has been correla ted wrth an ™« J pjEN suppresses tumor formation 

cancers (Cantley, L. C. and Neel. B. G. (1 ^^^^Z^S!S^ 96, 4240-4245; All, .. U. (2000). 
40 by restraining the phosphoinositide 3-k.nase/AKT pamway. Proc The intention was 

Gatekeeper for endometrium: the ^^SSSJ^^^to increase HeLa cel. growth in matngeL 
totestwhetherGeneBlocinduced I rec.uct.on , .PTEN (Bather, R., Becker, B. C, Contreras, G and 
HeLa cells do not easily form metastases in a nude ^ ^ ,„ various m]mBl and in vitro host systems 

Furesz, J. (1985). Heterotransplantation ^"^^^^^^tmimmm growth of invasive ceff 
45 J Biol Stand 13, 13-22); and do not grow wejon Jfj"^ respective mismatch controls. After 48h 

types. HeLa cells were transfected ^trigelin 24 wells. HeLa cells 

incubation to allowfor phenotypfc activation the J^^K^iltr (ref) were analyzed in parallel. Sw.tch.ng 
expressing an inducible version of a constitutive y active P\ I 3 k. ase P^1 ^ ^ ^ 

on p110* activity by adding 4-hydroxytamoxrfen <^^~ After 48h to 72h on matrigel photographs 

50 anchorage independence!, gro^ 

of the cells were taken. Cells treated with PTEN GeneBloc «hMM i an k ^ ^ respective 
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Example 6: Third generation antieense molecule* (OeneBlocs) can effectively Interrupt signal transduction 
induced by endogenous or recombinant PI 3-klnase 

,theprev to usex^ 
or activation of signal transduction responses.^ 

bec^eofthepmblemsusing^ 

thecatalytlcsubunttcf PI3^nase,p110,can nhtortpho^ iso1etm8 alpha and 

P 110« molecule in addition to endogenous p110. ^JJ^tSm* were treated with two different GeneBlocs 
beta.Therefore, GeneBlocs against both ^^^^J^"S^ by addition of 4-OKT after 30h, 
against each Isoform or with the respective , mismatch ™ ^^icMto knocked down expression of en- 

and cell extracts were analyzed after 50h. GeneBlocs ^^^^J^^ p110a»pha (Figure 14). 
dogenous p11 Oalpha as well as the larger recombmant P 1 1 ,0, , whrctt baa oee g eyen tnougn Akt 

The inhibiL of pHOalpha expression 
washyperphosphotylatedlnr^^ 

of Akt was as efficient as the one observed w th the smal ^ „ not be observed on protein level 

GeneBlocs norths control GeneBlocs had any efflcienty reduced mRNA expression .n 

since no suftable antibody was available. M Howev *£^ This suggests that P 11 Oalpha is the 

HeLa cells and inhib^ Akt phosphorylation^ 

Example 9: Use of intron sequences for mediating a specific mRNA knock down 

l01 86] As disclosed herein, . has been ™^d th. = 
5 generationantisensemoleculesaremed^ ™ g . target validation) indicating 

molecule treatment including both therapeutic and l" 0 ". 1 ^ 
thattheantisensemoleculesareenteringthenud^ 

24) is specific tor mRNA overlapping exon 5 and 6. described by Modi et al. (Modi, 

l0 1881 The particuiar gene is ^]^^^^ZSS^ transacted in three different conce. 
B. S. et al.; Cytogenet. Cell Genetc. 69 " j^- Atni(d gene ration antisense molecule comprising 

35 trations (200 nM, 100 nM and 50 nM) into PC3 xete (3000 £^»> ^ » disc , osed nerein were used as negate 
21 nucleotides as a random sequence and the "J"J£™J^ tocol (lnvtt ek 96 well kit). A real time PCR 
controls. After 24 h incubation the RNA was .sola ted W a ■Jjjj*^ set „ combinat ion with a JAK-1 specific 
(Taq-Man, Applied Biosystem) was perform* I using • amp,,con ^ ^ ^ by ^ 

amplicon set with the primers as specrfied in Fig. 15. The jak 

40 actin. The results are shown in Fig. 1 6. 

Example 10: Use of RNA! for target validation 

(01M , rm ^e praves th* RNAi spec^ lor rumor su^s) suet, as PTEN, may be used ,o enec*,e» 

P^P^.^ 
sequence: 

5'. cuccuuuuguuucugcuaacg-TT (SEQ.ID.No 56) 
3 '-TT-gaggaaaacaaagacgauugc 

specific RNAi and has the following sequence: 



45 



50 



55 
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5* cucauuuucuuugugcucacg-TT 
3'-TT-gaguaaaagaaacacgagugc 



cells not treated with e«her PTEN specific RNAi or PTEN non-specific RNAi. 

Example 11: Modulation of signal transduction by functional knockdown of tumor suppressor Smad3 using 
antisense oligonucleotides 

retinoblastoma cell cycle checkpoint. . , . . -ty5P R r>r activin receptor molecules 

[0196] Smad3 mediates growth inhibitory or differentiate signals .nduced by TGF-p acbv m ™°°P™™ 

Sl^' e The level of p110 did not change and served as loading control. TGF-p treatment resulted in .the activation^ - 

the TGF p induced effect on Rb was inhibited, and Rb remained inactive and fully f^^^^^^ 
for G1 to S phase transition and Itself a tumor suppressor. Chronic inactivat.cn of Rb by phosphorylation or by loss 
function enhances proliferation and contributes to tumongenesis. 

Examples Modulation** signal transduction by functional knockdown of tumor suppressor P 16lnk4a using 
antisense oligonucleotides 

[0198] This example shows that third generation antisense oligonucleotide (GeneBloc, GB) mediated knock down 
of p16lnk4a results in increased Rb phosphorylation. mismatch 
[0199] HeLa cells were tmnsfected in quadruplicate samples wrth a p16 specific 

phosphorylatior^nactivation of Rb by Cdk molecules. 



EP 1 325 955 A1 



10 



15 



Example 13: Modulation of signal transduction by functional knock down of tumor suppressor SHIP2 using 
antlsense oligonucleotides 

ro2011 This example shows that third generation antisense oligonucleotides (GeneBlocs, GBs) cause reduced ex- 
pression of the phospholipid phosphatase SHIP2 which results in increased PI 3-k.nase ••gna»"9. 
El ShVp2 is a proposed tumor suppressor that dephosphory.ates the PI 3-kinase product PI3,4£P 3 at the 5 
p2n o1the1nosito P . ring, thereby generating P.3,4P 2 . For comparison, PTEN removes the 3 phosphate of the P. 

S S rndone P addla.un^ 

em^X P85 served as loading control. The particular reaction conditions were the same as .nd,cated ,n the other 
examples related to knock down of tumor suppressors. The results are shown m Fig. 22. 

Swi Samples with reduced amounts of SHIP2 protein exhibit an increased level of phosphorytated AktThis mdi 
^MBHn ateo functions as negative regulator of PI 3-kinase signalling in these cells snnilar to PTEN. 
SSS f^ESSl of the present invention disclosed In the specification, the sequence listing, the cla,ms and/or 
CLS ZTthCarZ US any combination thereof be material for reading the invention ,n vanous 
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SEQUENCE LISTING 



<110> atugenAG 



<120> Compounds and methods for the identification and/or vaiidation of a target 
<130> A 19001 EP 



<160> 56 



<170> Patentln version 3.1 



<210> 1 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2120L23 



<220> 

<221> modified_base 
<222> (1)-.(7) 

<223> 2^-methylated RNA-oligonucleotides and phosphodiester internucl 
eotidenlinked 



<220> 

<221> modified_base 

<222> (17)..(23) . 

<223> 2'^ethylated RNA-oligonucleotides and phosphodiester internucl 

eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 
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<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 1 

ugaacugcta gcctctggau uug 



<210> 2 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2430L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA oligonucleotides and phosphodiester 
eotide-linked 



<220> 

<221> miscjeature 

<222> (B)..(17) 

<223> phosphorothioate-internucleotide linked 



EP 1 325 955 A1 



<220> 

<221=> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA oligonucleotides and phosphodiester 
eotide-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 2 

uggacaacaa gtgtcaaaac ecu 



<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2706L23 
<220> 

<221> modifiedjjase 



EP 1 325 955 A1 



<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified.base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides and phosphodiester internucl 
eotide-linked 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 3 

ggaaacctct cttagccaac ugc 23 



<210> 4 



EP 1 325 955 A1 



<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN2991L23 



<220> 

<221> modified.base 

<222> (1)..(7) b 

<223> 2'-0-methylated RNA oligonucleotide and phosphodiester internucle 

otide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleoBde linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA oligonucleotide and phosphodiester internucle 
otide-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to a inverted abasic 



<220> 

<221> miscjeature 



EP1325 955 A1 



<222> (23)..(23) 

<223> covalently linked to a inverted abasic 



<400> 4 

uguugcagaa ggttcauucc ugu 



<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN205L23 
<220> 

<221> modified_base 
<222> (1)-.(7) 

<223> Z-O methylated RNA-oligonucleotide and phosphodiester-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide finked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2'-0 methylated RNA-oligonucleotide and phosphodiester-linked 



<220> 



EP 1 325 955 A1 



<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 5 

cuuccgagag gagagaacug age 23 

<210> 6 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN1683L23 
<220> 

<221> modified_base 
<222> (1). ; (7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



EP1325 955A1 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated Ribonucleotides phosphodiester internucleot. 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalentiy finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalentiy linked to an inverted abasic 



<400> 6 

ccacaaactg aggatlgcaa guu ^ 



<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide hPTEN2346L23 
<220> 

<221> modified_base 

<222> (1). (7) . „ 

<223> Z-O-methylated RNA oligonucleotides phosphodiester internucleot. 

de-finked 



<220> 

<221> miscjeature 



EP 1 325 955 A1 



<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> modified Jiase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA oligonucleotides phhosphodiester internucleot 
ide-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 7 

ucugacacaa tgtcctauug oca 23 



<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide hPTEN1009L23 



EP 1 325 955 A1 



<220> 

<221> modifiecLbase 
<222> (1)..(7) 



<Z2Z> VhAH . „ 

<223> Z-O-methylated Ribonucleotides phosphodiester internoOeoli 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide-linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA oligonucleotide 



<220> 

<221> modified Jbase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleot, 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covalently finked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 8 

aaggaggaga gagatggcag aag 



23 



EP 1 325 955 A1 



<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN388L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2-0-methylated RNA-oligonucleotides phosphodiester internucleotl 
de-linked 



<220> 

<221> miscjeature 

<222> (B)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (6)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



EP1325 955 A1 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 9 

23 

guccuuuccc agctttacag uga 



<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1162L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonudeotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<22Z> phosphorothioate-intemucleotide linked 



<220> 

<221> misc^geature 

<222> (8)..(16) 

<223> DNA oligonucleotides 



<220> 

<221> rnodified_base 
<222> (17)..<23) 

<223> 2-O-methylated RNA-o!igonucleotides phosphodiester internucleoti 



EP 1 325 955 A1 



de-linked 



<220> 

<221> miscjeature 
<222> (1)- (1) 

<223> covalently linked t oan inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked t oan inverted abasic 



<400> 10 

cuggaucaga gtcagtggug uca 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> antisense oligonucleotide rPTEN45L23 



<220> 

<221> mod'rfied_base 
<222> (1)..(7) 

<223> 2--0-methylated RNA-oligonucleotides phosphodiester internucleot, 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 



EP 1 325 955 A1 



<221> miscjeature 

<222> (8)..(16) 

<223> DNAoligonucleotides 



<220> 

<221> modified Jaase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalentiy linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalentiy linked to an inverted abasic 



<400> 11 

ucuccuuttg tttctgcuaa cga 



<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN1086L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2 , -0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



EP 1325 955 A1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oiigonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 12 

ugaacugcta gcctctggau uug 



<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



EP1325 955 A1 



<220> 

<223> antisense oligonucleotide rPTEN1190L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothiate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



EP 1 325 955 A1 



<400> 13 

ugcugauctt catcaaaagg uuc 23 

<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN763L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucteotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester intemucleoti 
de-linked 



<220> 

<221> miscjeature 



EP 1 325 955 A1 



<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 
<400> 14 

acuuugatgt caccacacac agg 23 

<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN694L23 
<220> 

<221> modified J>ase 
<222> (1)..(7) 

<223> 2'-Omethylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(1B) 

<223> DNA-oligonucleotides 



EP 1 325 955 A1 



<220> 

<221> modified J^ase 
<222> (17)..(23) 

<223> Z-Omelhylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..<23) 

<223> covalently linked to an inverted abasic 



<400> 15 

23 

ugggucctga gttggaggag uag 



<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN670L23 
<220> 

<221> modified Jaase 
<222> (1). (7) 

<223> ^methylated RNA oligonucleotides phosphodiester intemucleoU 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 



EP 1 325 955 A1 



<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2-O-methylated RN A oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 16 

cuucaccttt agctggcaga cca 

<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN576L23 



<220> 



EP 1 325 955 A1 



<221> modifiecLbase 
<222> (1).-(7) 

<223> 2-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (8)..(17) 

<223> phosphorothioate-internucleolide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified J>ase 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucieotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 

<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 17 

ugccacuggt ctgtaaucca ggt 



23 



EP 1 325 955 A1 



<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN485L23 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonudeotides 



<220> 

<221> modified J)ase 
<222> (17)..(23) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 

<222> (1)..(1) 

<223> covalently linked to an inverted abaslc 



<220> 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (1).-(1) 

<223> covalently linked to an inverted abasic 



<220? 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 19 

ucgucuucac ttagccauug guc 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN124L23 
<220> 

<221> modified.base 
<222> (1)-(7) 

<223> Z-O-methylated RNA-oligonucleotides phosphodiester 
de-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-intemucleotide linked 



<220> 

<221> miscjeature 



EP 1 325 955 A1 



<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2'-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 20 

gucuuuctgc aggaaauccc aua 



<210> 21 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> antisense oligonucleotide rPTEN+388L23 
<220> 

<221> modified Jsase 
<222> (1)..(7) 

<223> 2'-0-methylated RNA-oligonucleotides 



EP 1 325 955 A1 

<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
<222> (17)..(23) 

<223> 2-O-methylated RNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (1)..(4) 

<223> phosphorothioate intemucleotide-linked 



<220> 

<221> miscjeature 
<222> (4).. (8) 

<223> phosphodiester-internucleotide-linked 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide-linked 



<220> 

<221> miscjeature 

<222> (17)..(20) 

<223> phosphodiester-internucleotide linked 



<220> 

<221> miscjeature 

<222> (20)..<23) 

<223> phosphorothioate-internucleotide linked 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic 



<220> 

<221> miscjeature 
<222> (23)..(23) 

<223> covalently linked to an inverted abasic 



<400> 21 

gsuscscuuu cccagcttta cagsusgsa 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> GB 72 
<400> 22 

ttggagtcct caacacactc a 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB84 
<400> 23 

acacctcaat ccatgcttct c 



EP 1 325 955 A1 



10 



15 



<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB74 
<400> 24 

atcgcttgta gctgatgtcc t 21 



<210> 25 

20 <211> 21 

<212> DNA 

<213> Artificial Sequence 



25 

<220> 



<223> GB86 
<400> 25 

30 

tcctgaaact ctggtgtgtg a 21 



35 <210> 26 

<211> 21 



40 



45 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> GB 77 
<400> 26 

tgttgtcctg cttgttaatg c 21 



50 

<210> 27 
<211> 21 
<212> DNA 

55 <213> Artificial Sequence 



EP 1 325 955 A1 



10 



15 



<220> 

<223> GB 82 
<400> 27 

aacctgaaac tgtcctgttg g 



<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

20 <223> GB78 



<400> 28 

actgactgctcattgtcgttg 



21 



21 



25 



<210> 29 
<211> 21 

30 

<212> DNA 



<213> Artificial Sequence 
<220> 



35 

<223> GB83 



<400> 29 

21 

40 ccacttgagg aaaaccacac t 



<210> 30 

45 <211> 23 

<212> DNA 

<213> Artificial Sequence 



so 

<220> 



<223> oligonucleotide of the amplicon: start: 1185, Tag: UPR 



55 



<400> 30 

cagcattaac aagcaggaca aca 



23 



EP 1325 955 A1 



<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1271, Tag: LWR 
<400> 31 

ccatctacca gggacacaaa gg 22 

<210> 32 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide of the amplicon: start: 1217, Tag: PROBE 
<400> 32 

aactgaagct ctcttcccac gaggaggc 2 8 



<210> 33 , 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mismatch oligonucleotide 
<220> 

<221> modified_base 
<222> (1)..(7) 

<223> 2*-0-methylated RNA-oligonucleotides phosphodiester internucleoti 
de-linked 



EP 1 325 955 A1 



<220> 

<221> miscjeature 
<222> (8)..(17) 

<223> phosphorothioate-internucleotide linked 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> modified_base 
*222> (17)..(23) 

<223> ^O-methytated RNA-oligonucIeotides phosphodiester internucleot. 
de-linked 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic 



<400> 33 

23 

ucucauuttc tttgtgcuca cga 



<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN48 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucIeotides 



EP 1325 955 A1 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 34 

guccuuuccc agctttacag uga 



<210> 35 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN52 
«220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (17)..(23) 



EP 1 325 955 A1 



<223> RNA-oligonucleotides 

5 

<400> 35 

cuggaucaga gtcagtggug uca 

10 

<210> 36 
<211> 23 
<212> DNA 

15 <213> Artificial Sequence 

<220> 

<223> PTEN 53 

20 

<220> 

<221> miscjeature 
25 <222> (1)..(7) 

<223> RNA-oligonucleotides 



30 <220> 



<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

40 <221> miscjeature 

<222> (17)..(23) 
<223> RNA-oligonucleotides 

45 

<400> 36 

ucuccuuttg tttctgcuaa cga 

50 

<210> 37 
<211> 23 
<212> DNA 

^ 5 <213> Artificial Sequence 
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<220> 

<223> PTEN 57 
<Z20> 

<221> miscjeature 

<222> (1 )..(?> 

<223> RNA-oligonucleotides 



15 



20 



25 



30 



40 



<220> 

<221> miscjeature 

*222> (8)..(23) 

*223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 37 

ugccacuggt ctgtaaucca ggt 



<210> 38 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

45 <223> mm PTEN 52 

<220> 

*221 > miscjeature 
50 <222> (1)..(7) 

<:223> RNA-oligonucleotides 



55 



<220> 
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<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



10 



15 



20 



25 



30 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 38 

cuggaugaga ctgagtgcug uca 



<210> 39 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mm PTEN 53 



<220> 

35 <221> miscjeature 

<222> (1)-.(7) 

<223> RNA-oligonucleotides 

40 

<220> 

<221> miscjeature 
45 <222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



EP 1 325 955 A1 



15 



20 



<400> 39 

ucucauuttc tttgtgcuca cga 



<210> 40 
<211> 23 

10 <212> DNA 



<213> Artificial Sequence 
<220> 

<223> Luciferase 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



25 

<220> 

<221> miscjeature 
<222> (8)..(16) 
30 <223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 40 

cagaaugtag ccatccaucc uug 

45 

<210> 41 
<211> 23 

50 <212> DNA 

<213> Artificial Sequence 

<220> 

<223> p110alpha79 



EP 1 325 955 A1 



10 



15 



20 



25 



<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (B)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 41 

acuccaaagc ctettgcuca guu 



<210> 42 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



40 <220> 

<223> p110alpha82 

<220> 

45 <221> miscjeature 

<222> (1)..(7) 

<223> RNA-oligonucleotides 



30 



35 



50 



55 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 
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10 



15 



20 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 42 

uaccacactg ctgaaccagu caa 



<210> 43 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



25 <220> 

<223> p110beta88 

<220> 

30 <221> miscjeature 

<222> (1).-(7) 

<223> RNA-oligonucleotides 

35 

<220> 

<221> miscjeature 
40 <222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



55 



<400> 43 

caaauuccag tggttcauuc caa 
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<210> 44 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> p110bela93 
<220> 

<221> miscjeature 
<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucieotides 



<400> 44 

ggcuaacttc atcttccuuc cca 



<210> 45 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> mmp110a!pha79 
<220> 

<221> miscjeature 
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10 



15 



25 



30 



35 



45 



50 



<222> (1)-(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



<220> 

<221> miscjeature 
<222> (17)..(23) 
20 <223> RNA-oligonucleotides 



<400> 45 

acugcaaacc ctgttgcuca cuu 



<210> 46 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> . 

<223> mmp110alpha93 



40 <220> 

<221> miscjeature 



<222> (1)..(7) 

<223> RNA-oligonucleotides 



<220> 

<221> miscjeature 

<222> (8)..(16) 

<223> DNA-oligonucleotides 



55 



<220> 



EP 1 325 955 A1 



<221> miscjeature 

<222> (17)..(23) 

<223> RNA-oligonucleotides 



<400> 46 

10 ggcuaagttc ttcatccuug cca 



15 



<210> 47 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN5*-primer 



25 <400> 47 

caccgccaaa tttaactgca ga 



20 



30 



35 



40 



45 



50 



<210> 48 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PTEN 3-primer 
<400> 48 

aagggtttga taagttctag ctgt 



<210> 49 
<211> 31 
<212> DNA 

<213> Artificial Sequence 



55 



<220> 

<223> Taqman probe 
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<220> 

<221> modifiecLbase 

<222> (1)..(D 
<223> linked to Fam 



<220> 

<221> modified J>ase 
<222> (31) .(31) 
<223> linked to Tamra 



<400> 49 

tgcacagtat ccttttgaag accataaccc a 



<210> 50 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 50 

agaccacaaa ctgaggauug c 



<210> 51 
<211> 21 
<212> DMA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1686L21 4MM 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> Z-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> (1)..(1) 

<223> covalently linked ito an nverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 51 

agacgactaa ctcagcauug c 

<210> 52 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420L21 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> Z-O-methyl ribonucleotide 



<220> 

<221> miscjeature 

<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

c221> miscjeature 
<222> (15)..(21) 
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<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 52 

cccuuuccag ctttacagug a 



<210> 53 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN:1420 L21 4MM 
<220> 

<221> miscjeature 
<222> (1)-(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
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<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> 

<223> covalentty linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> oovalently linked to an inverted abasic nucleotide 



<400> 53 

ccguuugcac ctttagagug a 

<210> 54 
<211> 21 
<212> DNA 

<213> Artificial sequence huPTEN intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2-O-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 

<222> (16)..(21) 

<223> 2-O-methyl ribonucleotide 
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<220> 

<221> miscjeature 
<222> 

<223> covalently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covalently linked to an inverted abasic nucleotide 



<400> 54 

aagcagcaaa gtcctaagca g 



<210> 55 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> antisense oligonucleotide huPTEN: intron 
<220> 

<221> miscjeature 
<222> (1)..(6) 

<223> 2'-Omethyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (7)..(15) 

<223> phosphorothioate-linked deoxyribonucleotide 



<220> 

<221> miscjeature 
<222> (16)..(21) 
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<223> 2'-0-methyl ribonucleotide 



<220> 

<221> miscjeature 
<222> (1)..(D 

<223> covaiently linked to an inverted abasic nucleotide 



<220> 

<221> miscjeature 
<222> (21)..(21) 

<223> covaiently linked to an inverted abasic nucleotide 



<400> 55 

cagaautggg ctgtauuugg u 21 



<210> 56 
<211> 23 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> One strand (5" - 3') of PTEN specific RNAi 



<400> 56 

23 

cuccuuuugu uucugcuaac gtt 



Claims 

3 The compound according to dalrr. 1 or 2 »Nch In a functional oligonucleotide. 

4 . ^.^-^•m**^**^**^*^™"™"*** 
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antisense oligonucleotide, ribozyme and RNAi. 

5. The compound according to any of claims 1 to 4 wherein the nucleic acid is a genomic sequence. 

* .i aimc 1 to s characterized in that the nucleic acid molecule or a part thereof 

6. The compound according to any of claims 1 to 5 characterize m 

is coding for a polypeptide. 

7. The oo^ound eccerfln, >o eny o. **. 3 » 6. MM .B9=™*** - " 
modified internucleoside linkage. 

modified sugar moiety. 

sugar moiety. 

20 modified nucleobase. 

12 The cenpoend according .e data ,1 , M «. n»d«ed lactase * e 

25 is a chimeric oligonucleotide. 

14. The compound according to claim 13, showing the following structure: 



cap-(n p ) x (N s ) y (n p ) z -cap 



30 



whereby cap represents inverted deoxy abasics or similar modifications 
n represents 2'-0-methyl ribonucleotides; 
N represents phosphorothioate-linked deoxyribonucleotides , 
35 subscript p represents phosphodiester linkage, 

subscript s representsphosphorothioate linkage, 
subscript x represents an integer from 5 to 7; 
subscript y represents an integer from 7 to 9; and 
subscript z represents an integer from 5 to 7. 



16. A ce^en c« e co m p™d according . eoy e, c^s 1 ,o .4 end e ^-M »•-* 
carrier or diluent. 

of the gene is inhibited. 

n.M^ecc^c^l.,**^ 
hamsters, monkeys, dogs and cats. 

oligonucleotide according to any of claims 3 to 14. 
55 19 A method for the identification and/or validation of a target comprising the following step: 

a) applying to an expression system a functional Cigonucleotide wherein tte functional oligonucleotide is 
specific for PTEN hnRNA,. 



EP 1 325 955 A1 

20. A method for the identification and/or validation of a target comprising the following step: 

a) appbring to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for PTEN mRNA. 

21. The method according to claim 19 or 20, wherein the target is part of the PI3K/PTEN related pathway. 

22 The method according to claim 19 or 20, wherein the target is part of a pathway which is selected from the group 
combing the Akt related pathway, the EGF-related autokrine loop and the mTOR pathway. 

23 The method according to any of claims 1 9 to 22, wherein the target Is Involved in the P atho 9 e " etic ^f j£ 
^disease or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer,, lung 
cancer, liver cancer, colon cancer, pancreatic cancer and leukaemia. 

24 The method according to any of claims 1 9 to 23, wherein the target is involved in a biological process selected 
IlThe glTcompLg operation, cel. survivai. migration apoptosis, stress s.gnalling, metastasrs, anoikrs, 
cell attachment and processes signalling through modulation of PI3K activity. 

25 The method according to any of claims 1 9 to 24, wherein the target is selected from the group prising tran^ 
scX factors, motility factors, cell cycle factors, cell cycle inhibitors, enzymes, growth factors, cytokmes, and 
tumor suppressors. 

26 The method according to any of claims 1 9 to 25, wherein the target is a tumor suppressor and wherein the tumor 
suppressor is selected from the group comprising landscapes, gatekeepers and caretakers. 

27 The method according to any of claims 1 9 to 26. wherein the method further comprises as step b) 

cCaringtheexpressL pattern oftheexpression system upon application ofthefunctionaloHgonudeotide 

with the expression pattern of the expression system under control condrtions. 

28 The method according to any of claims 1 9 to 27, wherein a further expression modifying agent is applied I to rthe 
eirestn sy^n. the expLion pattern of the expression system is detected and the express.cn pattern .s 
compared to the expression pattern generated upon steps a) and/or b). 

29. The method according to claim 28, wherein the expression modifying agent is a functional oligonucleotide. 

30. The method according to claim 28 or 29. wherein the expression modifying agent is modifying the expression of 
a second target, preferably according to any of claims 21 to 26. 

31 . The method according to any of claims 28 to 30. wherein the second target is different from the target according 
to any of claims 19 to 30. 

32. The method according to claims 1 9 to 31 . wherein the target is the molecular target of PTEN. preferably of PTEN 
acting as a tumor suppressor. 

33. Amethodforthe identification and/or validation of a target wherein the target is part of a tumor suppressor related 
pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
specific for hnRNA of a tumor suppressor, preferably the non-coding part thereof. 

' 34.Amethodforthe-.dentffi^^ 

pathway comprising the following step: 

a) applying to an expression system a functional oligonucleotide wherein the functional oligonucleotide is 
5 specific for an mRNA encoding the tumor suppressor. 

35. Themethodaccordingtoclaim33or34.wh^ 

or condition selected from the group comprising glioblastoma, prostate cancer, breast cancer, lung cancer, liver 
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cancer, colon cancer, pancreatic cancer and leukaemia. 

36 The method according to claim 33 or 35, wherein the target is involved in a biological process selected from the 
«r comprising proliferation, cell survival, migration, apoptosis, stress signalling, metastasis anctas cell * 

activation of P.3K and cancer re.evant pathways involving signaling induced by 

various growth factors or cytokines. 

37 Themethodaccordingtoanyofclaims33to^ 

is selected from the group comprising landscapes, gatekeepers and caretakers. 

W 38 The method according to any of claims 33 to 37, wherein the method further comprises as step b) 
with the expression pattern of the expression system under control conditions. 

is 39 The method according to any of claims 33 to 38. wherein a further expression modifying agent is applied^ to Mthe 
Ixpre^on sy^m, the expression pattern of the expression system is detected and the express.cn pattern . 
compared to the expression pattern generated upon steps a) and/or b). 

40. The method according to claim 39. wherein the expression modifying agent is a functional oligonucleotide. 

20 41. The method according to claim 39 or 40, wherein the expression modifying agent is modifying the expression of 
a second target, preferably a target according to any of claims 21 to 26. 



25 



30 



35 



40 



42. Antisense oligonucleotide selected from the group comprising 

B ugaacugCTsAsCCsCsTsCsTsggauuug B (SEQ ID No. 1) 
B uggacaaC^AsGsTsG^QAsaaacccu B (SEQ ID No. 2) 
B ggaaaccT,C,T s C t T J T«A t G s CsCaacugc B (SEQ ID No. 3) 
B uguugcaG«A s A J G,G«T t T«CsA t uuccugu B (SEQ ID No. 4) 
B cuuccg a G,A,G,G.A 5 G J A,G I A s acugagc B (SEQ ID No. 5) 
B ccacaaaC,T t G,A s G,G 5 A.T s T,gc a aguu B (SEQ ID No. 6) 



B ucugacaC.A s A,T,G,T,C,C,T^uugcca B (SEQ ID No. 7) 
B aaggaggA,G,A,G 5 A s G,A,T $ G s gcagaag B (SEQ ID No. 8) 

B guccuuuCQCsAsCCsT.T.Tsacaguga B (SEQ ID No. 9) 
B cuggaucA.G.A.G.T.C.A.G.Tsgguguca B (SEQ ID No. 10) 
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B ucuccuuT s T s G t T s T,T s CsT s G s cuaacga B (SEQ ID No. 1 1) 



B ugaacugC J s A s G s C s C s T s C s T s ggauuug B (SEQ ID No. 12) 
B ugcugauC,T,T s C s A,T s C s A 9 A s aagguuc B (SEQ ID No. 13) 
B acuuugaT l G,T s C,A s C s C s A t C s acacagg B (SEQ ID No. 14) 
B uggguccTsGsAsGsTsTsGsGsAsggaguag B (SEQ ID No. 15) 
B cuucaccTsTsTsAsGsCsTjG^cagaccaB (SEQ ID No. 16) 
B U gccacuG 6 G,T s C s T s GsT s AsA s uccaggt B (SEQ ID No. 17) 
B ucucuggT s C t C«T,T s A s C s T s T s ccccaua B (SEQ ID No. 18) 
B ucgucuuC s AsC s T,T 5 A s G s C s C s auugguc B (SEQ ID No. 19) 
B gucuuucT s G t C s A s G s G s A s A 5 A 5 ucccaua B (SEQ ID No. 20) 

whereby B stands for inverted abasic, positions 1 through 7 and positions 17 through 23 are 2'-0-methylated 
ribonucleotides and are phosphodiester -linked, positions 8 through 17 are phosphorothioate linked, positions B 
through 16 are desoxynucleotides, position 17 is a ribonucleotide, 

B gsUsCsCUuuCsCsCsAsGATsTsTsacagsUsgsa B (SEQ ID No. 21) 

whereby B stands for inverted abasic, positions 1 through 7 are 2'-0-methylated ribonucleotides, positions 8 
through 16 are desoxynucleotides, positions 17 through 23 are ^-O-methylated ribonucleotides, positions 1 
through 4 are phosphorothioate linked, positions 4 through 8 are phosphodiester- -linked, positions 8 through 17 
are phosphorothioate -linked, positions 17 through 20 are phosphodiester- linked, and positions 20 through 23 arc 
phosphorothioate linked, 

B agaccaCAAACTGAGgauugc B (SEQ ID No 50, also referred to herein as 
huPTEN:1686L21), 

B agacgaCTAACTCAGcauugc B (SEQ ID No 51, also referred to herein as 
huPTEN:1686L21 4MM), 
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o rcpr» TD No 52, also referred to herein as 
B cccuuuCCAGCTTTAcaguga B (SEQ ID mo 

huPTEN:1420L21), 

ccguuuGCACCTTTAgaguga (SEQ ID No 53. a*, referred to he™ . huPTEN:.420U. 
4MM), 

B aagcagCAAAGTCCTaagcag B (SEQ ID No 54. also «f«rad * herein sshuPTEN M 
B caga^TGGGCTGTAuuuggu B (SEQ ID No 55, also referred to herein as huPTEN in.™), 

B repro^ an ^ - J. - J-*. - f^^ZZ^"S^ 

1 to 14 in a method according to any of claims 29 to 41 . 
preceding claims, comprising the following steps, 
preferably PTEN, 

b) modifying the initial functional oligonucleotide, and 

c) testing the functional oligonucleotide modified in step b) on its specific^ for the mRNA. 
45 The Method according to claim 44, wherein the testing is done in an expression system. 

4S. The Method according. Cafm44 or 45 further compr^ing the step of comparing the spec^ of t^ 
the modified functional oligonucleotide. 

according to claim 44. 
suppressor is PTEN. 

. renins a M, o. eandidata compounds I, said session s^n , to mm, one or mora eiemems o, the 
^ Zing aeSvit, with regard to interaeflng with ma target and. ophonal*, 

identifying said elements. 
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FIG. 1 
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Growth factor receptor 

extracellular 



Intracellular 

/ 

PD98059 —I MEK ***** • *~ 
MAP kinase Akt 



PTE 





FIG. 2 
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FIG. 3 



GB: FTEN48 PT©?57 PTEN» r _OBC_ i 

30 15 30 15 30 15 30 15 nM 



B 
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— pllO 



— Akt 
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— PTEN 



30 dM 60 nM 



GB: 53 mmGBCluc 53 mmGBCluc 

v4tt^fei£^^£kufrBj^fr t^fr^ — pllO 



— PTEN 



FIG. 4 
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PTEN53 FTEN57 GBC 
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FIG. 5 
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FIG. 6 
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survival / growth response 

PI 3-K I— PTEN 

TNF/UV p * -Akt 

^ ^ (Survival) 
caspases 

apoptosis 



FIG. 7 A 



UV-treated 



48 53 57 Contr. Gene Bloc 

-Ct-Akt 
- a- p*-Akt 

—a- Caspase3 c 




FIG. 7 B 
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survival / growth signal 

PI-3K I — PTEN 

TNF/UV p * ARt 

X * (Survival) 
caspases ^ 

apoptosis 
(PARP) 



FIG. 8 A 



Control PTEN GeneBloc 
i ii 1 

TNF - TNF 



-oc-p110 
-cc-PTEN 

-oc-p*-Akt 
-cc-PARP c 




FIG. 8 B 
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